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EDITORIAL - REDAKSIONEEL 


THE EVIL THAT MEN DO 
IS INTERRED WITH OUR BONES 


IN THE FORM OF STRONTIUM 90 


On 6 August 1945 a new and awesome man- 
made light dawned in the east over Hiroshima. 
It inflicted immediate and delayed destruction 
on a scale unparalleled in history. The radia- 
tion damage to the Japanese survivors was 
regarded as a calculated risk of war. 

On 1 March 1954 the Americans exploded 
a thermo-nuclear test bomb in the Pacific. This 
resulted in a fall-out of radio-active dust 
particles which settled on and produced radia- 
tion injury to Japanese fishermen over 70 
miles away. This explosion made the earth’s 
atmosphere detectably more radio-active. The 
atomic tests contaminated fish. fodder and 
other foodstuffs. 

Megaton explosions of the type currently 
being tested result in fission products with a 
long half-life (e.g. strontium 90, with a half- 
life of 28 years). This means a protracted 
contamination of the earth and its stratosphere, 
and the affinity of strontium 90 for human 
bones creates a new risk of leukaemia and 
malignant disease of bone, especially as the 
radiation effect on cells is cumulative. 

These radiation catastrophes offer not only 
immediate perils to mankind, but possibly also, 
through the mechanism of gene mutations, the 
chance of remote damage to unborn and 
innocent generations. It is well established in 
experiments on laboratory animals that radia- 
tion can induce genetic mutations resulting in 


DIE BOSE DADE VAN DIE MENS WORD 
SAAM MET SY BEENDERE BEGRAWE 


IN DIE VORM VAN STRONSIUM 90 


Op 6 Augustus 1945 het ’n nuwe en angswek- 
kende mensgemaakte lig in die ooste bokant 
Hirosjima verskyn. Dit het onmiddellike en 
vertraagde vernietigingswerk aangerig op ‘n 
skaal wat sonder weerga in die geskiedenis 
was. Die bestralingskade wat dit vir die oor- 
lewende Japanners meegebring het, is beskou 
as een van die onvermybare risiko’s van ’n 
oorlog. 

Op 1 Maart 1954 het die Amerikaners 'n 
termonukleére toetsbom in die Stille Oseaan 
laat ontplof. Die gevolg hiervan was ’n neer- 
daling van radio-aktiewe stofdeeltjies wat te 
lande gekom het op en beserings meegebring 
het vir Japanse vissers wat meer as 70 myl 
van die ontploffing verwyder was. Hierdie 
ontploffing het die atmosfeer van die aarde 
waarneembaar radio-aktief gemaak. Die atoom- 
toetse het visse, voer en ander voedselsoorte 
besmet. 

Megatonontploffings van die soort waarmee 
daar op die oomblik proefnemings gedoen 
word, het splitsingsprodukte met ’n lang half- 
leeftyd (bv. stronsium 90, met 'n halfleeftyd 
van 28 jaar) tot gevolg. Dit veroorsaak ’n 
langdurige besmetting van die aarde en sy 
atmosfeer, en die affiniteit wat stronsium 90 
vir menslike been openbaar, skep ’n splinter- 
nuwe gevaar van leukemie en kwaadaardige 
beensiektes, veral met die oog op die feit dat 
die bestralingseffek op die selle kumulatief is. 
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new physical characters which breed true to 
the new type. This qualitative effect of X- 
rays is well known. What is not known is 
the quantity of radiation required to produce 
mutations in Man; nor do we know why a 
particular dose should only have (as far as we 
can detremine) a limited genetic effect on 
some genes and not all of them. 

Concentration mechanisms may well also be 
at work to disturb the uniform contamination 
of the stratosphere. The United States Weather 
Bureau maintains that wind and rain cause a 
disproportionately greater degree of the total 
global fall-out in some regions. 

Biological concentration mechanisms are an 
even more alarming possibility. The Japanese 
have long been alerted to the dangers of radio- 
active fish, and grazing animals feeding on 
contaminated fodder concentrate the new 
menace in their flesh and milk. Public health 
services are, in fact, starting to inspect milk 
for undue radio-activity in America and in 
West Germany. 

The official view of the Atomic Energy 
Commission is that atomic explosions (before 
the British began their new series of colossal 
nuclear experiments) increased background 
radiation by only 0.7-3%. This figure is now 
obsolete, but it led Dr. C. Stern (a geneticist 
at the University of California and a forme: 
member of the Biological Advisory Committee 
of the AEC) to estimate that even this slight 
increase will cause a minimum of 180,000 
genetic mutations in a 30-year generation of 
200 million Americans. 

It is, however, quite fallacious to assume 
that alterations in the gene pattern will neces- 
sarily be obvious in the phenotype. The issue 
has been grossly over-simplified by a discussion 
of the effect of mutations involving physical 
characters determined by single gene pairs. 
There is good reason to believe that many 
characters are determined by numerous gene 
pair combinations. From this it follows that 
a recessive mutation involving only one or 
two genes in such a complex, may never be- 
come clinically obvious. 

While it is also true that many induced 
mutations have resulted in so-called deleterious 
changes, mutations with favourable effects will 
clearly be much more difficult to detect. 

So-called spontaneous mutations may depend, 
inter alia, on naturally occurring radiations. 
Increasing the radio-activity of the earth and 
its circumambient atmosphere may therefore 
merely accelerate the evolutionary process of 
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Hierdie bestralingsrampe bring nie alleen 
onmiddellike gevare vir die mens mee nie. 
maar, ten gevolge van die meganisme van 
gene-veranderings, bes moontlik ook latere 
gevare vir ongebore en onskuldige geslagte. 
Laboratoriumproefnemings met diere het aan- 
getoon dat bestralings sekere genetiese af- 
wykinge tot gevolg kan hé, en dat hierdie 
afwykinge dan uitloop op nuwe fisiese ken- 
merke wat later suiwer volgens die nuwe tipe 
voortgeplant word. Die kwalitatiewe effek van 
X-strale is goed bekend. Wat nie bekend is 
nie, is die hoeveelheid bestraling wat nodig is 
om veranderinge by die mens teweeg te bring; 
ook weet ons nie waarom ’n besondere dosis 
slegs ’n beperkte genetiese effek (sover ons dit 
kan vasstel) op sommige genes het, en nie op 
almal nie. 

Konsentrasiemeganismes is bes moontlik 
ook aan die werk om die eenvormige besmet- 
ting van die stratosfeer te versteur. Die 
Weerburo van die Verenigde State hou vol dat 
wind en reén 'n oneweredig groter mate van 
totale globale neerdaling in sommige streke 
veroorsaak. 

Biologiese konsentrasiemeganismes is ’n 
moontlikheid wat selfs groter verontrusting 
veroorsaak. Die Japanners is lank reeds bewus 
van die gevaar van radio-aktiewe vis, en wei- 
dende diere wat besmette voer vreet, gaar die 
nuwe gevaar in hul vleis en melk op. Open- 
bare gesondheidsdienste in Amerika en Wes- 
Duitsland is trouens reeds besig om melk te 
ondersoek vir tekens van buitensporige radio- 
aktiwiteit. 

Die amptelike mening van die Atoomkrag- 
kommissie is dat atoomontploffings (voordat 
die Britte met hul nuwe reeks kolossale 
nukleére proefnemings begin het) die agter- 
grond-bestraling met slegs 0.7-3% vermeer- 
der het. Hierdie syfer is tans verouderd, maar 
dit was die grondslag waarop dr. C. Stern (‘n 
genetikus aan die Universiteit van Kalifornié 
en ‘n voormalige lid van die Biologiese Ad- 
viserende Komitee van die Atoomkragkommis- 
sie) bereken het dat selfs hierdie geringe ver- 
meerdering 'n minimum van 180,000 genetiese 
afwykinge by ‘n 30-jarige geslag van 200 mil- 
joen Amerikaners tot gevolg sal hé. 

Dit is egter heeltemal verkeerd om aan te 
neem dat veranderings in die gene-patroon 
noodwendig in die fenotipe waarneembaar sal 
wees. Die saak is veels te veel vereenvoudig 
deur 'n bespreking van die effek van afwykinge 
waarby fisiese kenmerke, soos geopenbaar deur 
enkele gene-pare, betrokke is. Daar is goeie 
rede om aan te neem dat baie kenmerke vas- 
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natural selection, in so far as it depends on 
this mechanism. 

The problem of the consequences of the 
amount to which our environment is being 
contaminated by radio-activity has ranged 
physicists and military strategists on the one 
hand and moral philosophers and biologists on 
the other, into two camps. On the whole 
physicists and their military colleagues are un- 
impressed by the possibility of genetic damage 
(immediate or remote), whereas biologists and 
moralists take a serious view of these risks. 

The problem of assisting Nature in this way 
is fundamentally an ethical one, but it is the 
duty of science to point out what unprece- 
dented risks these artificial nuclear experiments 
may be creating. 

The points at issue in this field are clearly 
no longer controlled by strictly scientific or 
moral factors. Political considerations will 
decide these matters, just as they decided the 
atomic explosions over Hiroshima and Naga- 
saki. The uncertainty and ignorance of the 
biological consequences of testing these new 
military devices, however, has led to an interest 
in the possible radiation dangers present in 
the medical uses of X-rays and other radiation 
sources. Here, at least, military and political 
influence can be discounted and the radiation 
sources can be controlled by those handling 
them because their first Hippocratic duty is 
to the welfare of their patients. 

Radiotherapy of malignant disease is not a 
problem in this regard, because of the age and 
condition of the patients subjected to radiation. 
The real problem faces us in the field of diag- 
nostic radiology, as Dr. M. Fainsinger makes 
clear in his admirable and illuminating review 
of the matter published elsewhere in this 
issue. 

In the medical uses of diagnostic radiology 
there may well have been an exaggeration of 
the possible risks. Publicity has bred an almost 
hysterical reaction in some quarters. We do 
not know what minimal quantity of radiation 
may have genetic consequences. But fall-out 
is uncontrolled, may be concentrated and may 
have immediate and clinically detectable 
effects. It has been argued statistically that 
diagnostic radiology may carry a similar (or 
even greater) genetic danger, although this has 
not by any means been proved. The haemo- 
philiac strain that appeared in Queen Victoria's 
royal descendants has been attributed to a 
spontaneous mutation. Had any of the ante- 
cedents been the subject of diagnostic radio- 
graphy, the sex-linked abnormality would 
doubtless have been blamed (with a certain 
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gestel word deur talryke samestellings van 
gene-pare. Hieruit kan afgelei word dat 'n 
resessiewe afwyking waarby slegs een of twee 
van die genes in so ’n kompleks betrokke is, 
bes moontlik nooit klinies waarneembaar sal 
wees nie. 

Terwyl dit ook waar is dat talle opgewekte 
afwykinge uitgeloop het op sogenaamde nade- 
lige veranderings, sal dit veel moeiliker 
wees om afwykinge met ’n gunstige effek op 


te spoor. 

Sogenaamde spontane afwykinge kan, inter 
alia, van natuurlike bestraling afhang. 'n Ver- 
meerdering van die radio-aktiwiteit van die 
aarde en die atmosfeer waarvan dit omring is, 
kan derhalwe bloot op ’n versnelling van die 
evolusionére proses van natuurlike seleksie uit- 
loop vir sover hierdie proses van die betrokke 
meganisme afhang. 

Die probleem verbonde aan die gevolge van 
die mate waarin ons omgewing deur radio- 
aktiwiteit besmet word, het die natuurkundiges 
en die militére stratege in die een kamp, en 
die morele filosowe en bioloé in ’n ander saam- 
geskaar. Oor die algemeen het die moontlik- 
heid van onmiddellike of toekomstige genetiese 
skade nie veel indruk op die natuurkundiges 
en hul militére kollegas gemaak nie, terwy] 
bioloé en moraliste weer 'n ernstige mening 
oor hierdie gevare daarop nahou. 

Die vraagstuk voortspruitende uit hierdie 
soort hulpverlening aan die natuur is funda- 
menteel 'n etiese probleem, maar dit is die 
plig van die wetenskap om te wys op die 
weergalose gevare wat bes moontlik deur hier- 
die kunsmatige nukleére proefnemings geskep 
kan word. 

Die aangeleenthede waaroor daar op hierdie beson- 
dere gebied meningsverskil bestaan, word klaarblyk- 
lik nie langer deur streng wetenskaplike of morele 
faktore gekontroleer nie. Politieke oorwegings sal 
die deurslag in hierdie saak gee, net soos politieke 
oorwegings verantwoordelik was vir die atoomont- 
plofiings bokant Hirosjima en Nagasaki. Die on- 
sekerheid en onkunde in verband met die biologiese 
gevolge wat deur die proefnemings met hierdie nuwe 
militére wapens meegebring word, het egter aan- 
leiding gegee tot belangstelling in die moontlike 
bestralingsgevare wat verbonde kan wees aan die 
mediese gebruik van X-strale en ander bestralings- 
bronne. Hier, ten minste, kan militére en politieke 
invloede veronagsaam word, en die bestralingsbronne 
kan gekontroleer word deur diegene wat daarmee 
werk omdat dit hul eerste Hippokratiese plig is om 
die welsyn van hul pasiénte te bevorder. 

In hierdie verband lewer radioterapie van kwaad- 
aardige siektes geen probleem op nie weens die 
ouderdom en die toestand van die pasiénte wat aan 
bestraling onderwerp word. Dit is op die gebied 
van diagnostiese radiologie dat ons voor die eintlike 
probleem te staan kom, soos dr. M. Fainsinger duide- 
lik aan die lig bring in sy voortretlike en insigge- 
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degree of plausibility) on the artificially pro- 
duced ionizing radiations. 

In view, however, of the known qualitative 
effect of ionizing radiations on genetic struc- 
ture, it behoves us to take no unnecessary 
risks. This means that even though present 
exposures for diagnostic purposes may not be 
excessive or dangerous, because we are 
ignorant of the precise quantitative relation- 
ship between dose and effect, we should reduce 
the radiation exposure whenever this can be 
done without sacrificing adequate diagnostic 
requirements. 

Genetically, only potential parents are at 
risk. As Dr. Fainsinger’s analysis reveals, 
these constitute about half of those who are 
exposed to diagnostic ionizing radiations. The 
only really important regions are the abdomen 
and the pelvis and, of the total population 
which comes for examination, in only 9% are 
the gonads likely to be irradiated primarily. 

Dr. Fainsinger’s survey introduces a welcome 
and much needed sense of proportion into the 
discussion and his suggestions for minimizing 
further the hazards (if they really do exist) are 
simple and all capable of ready application. 
The need for consultation between the doctor 
referring the patient and the radiologist is 
particularly important. This will ensure 
planned examinations, with due regard to such 
physiological events as ovulation and preg- 
nancy; low-hazard pelvimetry; avoidance of 
unnecessary films; the use of a narrow beam 
in lateral spinal column views to exclude the 
ovaries and so reduce their exposure. In cer- 
tain standard lumbar spine views, the gonadal 
dose can be dropped to something of the order 
of 1/30 by careful radiography. Dr. Fain- 
singer's own observations reveal that exposure 
can, without loss of diagnostic efficacy, be 
reduced substantially to the gonads. Future 
technical developments are also promising. A 
practicable image intensifier (1,000 times) will 
mean that much smaller energies can be used. 

These things all indicate the precautions 
which can and should be taken. They also 
clearly indicate that radiation sources should 
only be employed by those trained in their use 
and aware of their risks. The teaching of 
undergraduate medical students needs to in- 
clude adequate instruction about the biological 
effects of radiations. Their only contact with 
the subject can no longer be the inspection of 
a film on a viewing box. Radiographers (like 
medical students and practitioners) also need 
proper instruction in the principles of protec- 
tion (of the patient and of themselves). In- 
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wende oorsig van die saak wat elders in hierdie 
uitgawe verskyn. 

Vir sover dit die mediese gebruik van diagnostiese 
radiologie betref, is dit waarskynlik dat die moont- 
like gevare oordryf word. Publisiteit het aanleiding 
gegee tot ’n byna histeriese reaksie in sommige 
kringe. Ons weet nie watter minimale hoeveelheid 
bestraling genetiese gevolge kan hé nie. Maar neer- 
daling kan nie gekontroleer word nie, dit kan gekon- 
sentreer wees, en bes moontlik kan dit onmiddellike 
en klinies waarneembare gevolge hé. Daar word 
Statisties geredeneer dat diagnostiese radiologie 'n 
dergelike (of selfs groter) genetiese gevaar kan mee- 
bring, hoewel dit nog hoegenaamd nie bewys is nie. 
Die hemofiliese eienaardighede wat hul verskyning 
by koningin Victoria se koninklike afstammelinge 
gemaak het, is aan spontane afwykinge toegeskryf. 
As enige antesedent onderwerp was aan diagnostiese 
radiografie, sou die abnormaliteit wat tot ’n enkele 
geslag beperk was, waarskynlik toegeskryf gewees 
het (met ’n sekere mate van aanneemlikheid) aan 
kunsmatig geproduseerde ioniserende bestraling. 

Met die oog, egter, op die bekende kwalitatiewe 
effek van ioniserende bestralings op die genetiese 
struktuur, betaam dit ons om geen onnodige risiko’s 
te loop nie. Dit beteken dat selfs al is die huidige 
blootstelling vir diagnostiese doeleindes ook nie 
buitensporig of gevaarlik nie, omdat ons nie bekend 
is met die presiese kwantitatiewe verhouding tussen 
dosis en effek nie, ons die bestralingsblootstellin 
behoort te verminder waar ook al so iets moontli 
is sonder om afbreuk aan doelmatige diagnostiese 
vereistes te doen. 

Geneties gesproke word slegs potensiéle ouers aan 
gevaar blootgestel. Dr. Fainsinger se ontleding 
bring aan die lig dat hulle ongeveer een-helfte 
uitmaak van diegene wat aan diagnostiese ioniserende 
bestraling blootgestel word. Die enigste werklik 
belangrike streke is die buik en die bekken en, van 
die totale aantal mense wat hulle vir ondersoek 
aanmeld, sal die geslagskliere van slegs 9% primér 
bestraal word. 

Dr. Fainsinger se oorsig sal ’n welkome en hoogs 
nodige ewewigtigheid aan die besprekings verleen, 
en sy wenke in verband met die verdere verminde- 
ring van die gevare (as hulle werklik bestaan) is 
eenvoudig en prakties uitvoerbaar. Die noodsaak- 
likheid vir oorlegpleging tussen die pasiént se dok- 
ter en die radioloog is veral van groot belang. Dit 
sal planmatige ondersoeke in die hand werk, met 
behoorlike inagneming van sulke fisiologiese voor- 
valle soos eieruitstoting en swangerskap; bekken- 
meting wat min gevare meebring; die vermyding 
van onnodige films; die gebruik van 'n nou straal 
by die laterale beligting van die werwelkolom om 
die eierstok uit te sluit en die blootstelling daarvan 
te verminder. In die geval van sekere lumbale 
ruggraatbeligtings kan die geslagsklierdosis deur mid- 
del van sorgvuldige radiografie tot die orde van 
1/30 verminder word. Dr. Fainsinger se eie waar- 
nemings het aan die lig gebring dat die blootstelling 
van die geslagskliere aansienlik verminder kan word 
sonder enive verlies van diagnostiese doeltreffend- 
heid. Tcekomstige tegniese ontwikkelinge is ook 
veelbelowend. ‘n Praktiese beeldvertsterker (1,000 
keer) sal meebring dat veel kleiner energieé gebruik 
kan word. 

Al hierdie dinge dui op die voorsorgsmaatreéls 
wat getref kan en behoort te word. Hulle dui ook 
duidelik aan dat bestralingsbronne slegs gebruik 
mcet word deur diegene wat opgelei is om hulle 
te gebruik en bewus van die gevare is. Die onder- 
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formed and skilled radiography (under proper 
supervision) will avoid the dangers inherent 
in routine methods of examination and will 
pay special attention to the requirements of 
a particular patient, especially if he is a poten- 
tial parent, i.e. in the age range which stretches 
from the foetus to the forties. 

Recent reports from the U.S.A. indicate that 
in New York State local health regulations 
are being amended to prohibit indiscriminate 
operation of X-ray and similar apparatus. The 
restriction will affect chiefly those not licensed 
to practise medicine. Certainly there is no 
justification for the use of X-ray machines by 
shoe-fitting ‘ specialists’ or by chiropractors. 

In modern medicine it is pointless to sug- 
gest that diagnostic radiology can be aban- 
doned. Dr. Fainsinger’s data make it clear 
that even if the background radiation in con 
nexion with legitimate diagnostic work is 
doubled, the limited and small number of per- 
sons at risk can virtually be eliminated from 
any hazard by careful control of the conditions 
under which the diagnostic work is done. 
Similar precautions remove similar risks when 
benign conditions are treated, though there 
are, of course, non-malignant conditions where 
treatment may have to be given despite pos- 
sible risks. As far as it is scientifically pos- 
sible to do so, potential parents being investi- 
gated radiologically can to-day be protected 
from all known dangers. What we, as a 
medical profession, cannot control is the radio- 
active pollution of the earth and its atmo- 
sphere. This contamination is apparently likely 
to increase in direct proportion to the political 
density that surrounds us. 
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rig van ongegradueerde mediese studente behoort 
doeltreffende opleiding in die biologiese effek van 
bestraling in te sluit. Hul enigste kontak met die 
onderwerp moet nie langer beperk bly tot die onder- 
soek van die film in ’n_ besigtigtingskassie nie. 
Radiograwe (soos mediese studente en praktisyns) 
behoort ook behoorlike opleiding te ontvang in die 
beginsels van pasiént- en selfbeskerming. Ingeligte 
en ervare radiografie (onder behoorlike toesig) ver- 
my die gevare verbonde aan roetinemetodes van 
ondersoek en bestee spesiale aandag aan die behoeftes 
van 'n besondere pasiént, veral as hy ’n potensiéle 
ouer is, d.w.s. in die ouderdomsreeks wat strek vanaf 
die fetus tot die veertigerjare. 


Berigte wat onlangs uit die V.S.A. ontvang 1s, 
dui daarop dat die plaaslike gesondheidsregulasies 
van die staat New York gewysig word om die on- 
oordeelkundige gebruik van X-straal- en dergelike 
apparate te verbied. Die beperkings sal hoofsaaklik 
van toepassing wees op diegene wat nie gelisensieer 
is om as geneeshere op te tree nie. Seer sekerlik 
is daar geen regverdiging vir die gebruik van 
X-straal-masjiene deur skoenspesialiste of deur chiro- 
praktisyns nie. 


In moderne geneeskunde is dit nutteloos om aan 
die hand te doen dat daar heeltemal afgesien moet 
word van diagnostiese radiologie. Dr. Fainsinger se 
gegewens maak dit duidelik dat selfs indien die 
agtergrondbestraling in verband met gewettigde diag- 
nostiese werk verdubbel word, die beperkte en klein 
aantal persone wat aan gevaar blootgestel word feit- 
lik teen alle risiko’s gevrywaar kan word deur sorg- 
vuldige beheer uit te oefen oor die toestande waar- 
onder die diagnostiese werk geskied. Dergelike 
voorsorgsmaatreéls verwyder dergelike gevare wan- 
neer goedaardige toestande behandel word, hoewel 
daar natuurlik nie-kwaadaardige toestande is waar 
behandeling toegepas sal moet word ondanks moont- 
like gevare. Sover dit wetenskaplik moontlik is, kan 
potensiéle ouers vandag radiologies ondersoek en tog 
beskerm word teen alle bekende gevare. Wat ons, 
as ’n mediese professie, nie kan kontroleer nie is die 
radio-aktiewe besmetting van die aarde en sy atmos- 
feer. Hierdie besmetting sal waarskynlik toeneem 
in regstreekse verhouding tot die politieke digtheid 
waarvan ons omring is. 


NOTES AND NEWS - BERIGTE 


Dr. Jack Penn, M.B.E., M.B., B.Ch., F.R.C.S., Plastic 
Surgeon, has changed his address from 10th floor, 
Ingrams Buildings, Hillbrow, Johannesburg, to 
Clarendon Centre, East Avenue, Clarendon Circle, 
Johannesburg. The telephone numbers remain un- 
changed, viz. Rooms: 44-9587; Residence: 43-1910. 


* * * 


Dr. Sidney J. Hersch, M.B., B.Ch., F.R.C.S. (Eng.), 
Specialist Surgeon, has changed his address from 
10th floor, Ingrams Corner, Hillbrow, Johannesburg, 
to Clarendon Centre, East Avenue, Clarendon Circle, 
Johannesburg. The telephone numbers remain un- 
changed, viz. Rooms: 44-9587; Residence: 43-7168. 


Dr. S. J. Edelman, of Randfontein, will join Dr. 
Harold Lewin of 10-11 Jenner Chambers, Johannes- 
burg, b practice on 1 September 1957. (Telephone: 
22-1045). 


Dr. M. Weinbren, of Johannesburg, recently ad- 
dressed (by invitation) The Congress of Scientific 
Councils South of the Sahara at its meeting in 
Pretoria from 9-11 July. 

Dr. Weinbren spoke on the medical uses of radio- 
active isotopes in South Africa. 


Mr. F. J. Irsigler, M.D. (Prague), M.D. (Pret.), has 
commenced practice as a neuro-surgeon at 711 Protea 
House, West Street, Durban. (Telephones: Rooms: 
6-9616; Residence: 4-8688, 4-9127). 


* * * 


Dr. Louis F. Freed, M.A., M.D., D.Phil., D.P.H., 
D.T.M. & H., F.R.S.S.Af., of Johannesburg, is to be 
awarded the Diploma in Psychological Medicine at 
the forthcoming graduation ceremony of the Univer- 
sity of the Witwatersrand. 
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Dr. Neville Sacks has joined Dr. I. Sacks in prac- 
tice as a specialist physician at 58 S.A. Mutual 
Buildings, Bloemfontein. (Telephones: Rooms: 
3903; Residence: 3413). 


THE TECHNIQUE OF INTRAMUSCULAR INJECTION 
ILLUSTRATED BY A COLOUR FILM STRIP 


It is clearly important to inject drugs by the intra- 
muscular route correctly if the patient is to be as 
comfortable as possible and if the drug is to act 
with maximal speed and efficiency. The need for 
adequate instruction of medical students and nurses 
is recognized and the training of these groups will 
undoubtedly be assisted by the use of the colour 
film strip consisting of 24 frames, produced by 
Benger Laboratories Limited under the title of The 
Technique of Intramuscular Injection. 

The strip is accompanied by a commentary for 
each frame and the timing has been most carefully 
worked out. 

Copies of the film strip and the commentary will 
readily be supplied to members of the medical and 
nursing profession who can make use of it. 

Those interested should write to: Fisons Chemi- 
cals (S.A.) (Pty.) Ltd., P.O. Box 5788, Johannesburg. 
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SOUTH AFRICAN PAEDIATRIC ASSOCIATION 
PRIZE FOR 1956 ESSAY 


This prize, which was open to fifth and sixth year 
medical students for the best essay entitled The 
Problem of Rheumatic Fever in Children with 
Special Reference to its Local Incidence, Aetiology 
and Management, was equally divided between Mr. 
L. Jansen of Pretoria University and Mr. L. S. Taitz 
of Witwatersrand University. The Bronze Medal 
was not awarded. 


* 
THERAPY IN CEREBRAL PALSY 


The Cerebral Palsy Division of the National Council 
for the Care of Cripples in South Africa has decided 
to organize a course during the October school 
vacation on the therapies in cerebral palsy. It is 
primarily intended for therapists but other workers 
in the field are invited. 

The Course will consist of lectures, case demon- 
strations, films and an exhibition to give an intro- 
duction to the nature of the condition and _ its 
therapy. The practical aspects will be stressed. 

The Course will be held on 30 September, 1 and 
2 October. A fee of £1 Os. Od. will be levied. A 
certificate of attendance will be issued by the 
National Council for the Care of Cripples. 

The names, addresses and qualifications of those 
wishing to attend should be forwarded to the 
Organizer at P.O. Box 10150, Johannesburg. 


INNATE ToxicitiEs Or THE ANTIBIOTICS 


Antibiotic Toxicity Other Factors 
Penicillin 5,000 to 10,000 units per millilitre Massive intravenous doses may produce con- 
applied to brain tissue may produce _ centrations in the blood of 5,000 units per 
focal or generalized convulsions  millilitre 

Streptomycin Otoxic: auditory and vestibular nerve (1) Diminished by the use of mixture of the 

Dihydrostreptomycin damage two forms 
(2) High blood concentrations obtained in 
presence of kidney damage; use with care 
Chloramphenicol Rarely may produce agranulocytosis, Particularly effective with erythromycin in 


aplastic anaemia. (Others as under 
tetracycline series, with lesser 
frequency) 


staphylococcal infections 


Tetracycline series Nausea and vomiting. Anorectal 


Oxytetracycline effects — pruritus ani — fissures, 
Chlortetracycline proctitis, ulcerative colitis 
Tetracycline 


Hepatoxicity or renal toxicity 


Do not use antacids of aluminium hydroxide 
type to conteract; they impair absorption of 
antibiotic. Coadministration of milk, butter- 
= yogurt, B complex of questionable 
value 


Occasionally and only with high doses 
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Antibiotic Toxicity Other Factors 
Erythromycin Occasional abdominal cramping Relieved by belladonna-like drugs 
Carbomycin Inadequate use to evaluate—rare to 
present 

Viomycin Nephrotoxic, ototoxic Substitute antituberculous agent—1 to 2 gm. 
twice a week. Minimal toxicity with this dose 

*Bacitracin Nephrotoxic Contraindication if any kidney damage is 
present 

*Neomycin Nephrotoxic, ototoxic May be used when sensitivity tests show it 
to be the only effective antibiotic 

*Polymyxin Nephrotoxic, paraesthesias Parenterally 2-5 mg. per kilogram primarily for 
Pseudomonas infections which are resistant 

*Tyrothricin Haemolytic Never parenterally 


* Good for use in local preparations because of low sensitizing potential and the fact that they are only occasionally 
used parenterally. 


(With acknowledgments to Postgraduate Medicine, April 1956 and Dr. John P. Nasou and Dr. Monroe J. Roman- 


sky, authors of Side Effects of Antibiotic Therapy). 


PREPARATIONS AND APPLIANCES 


ANDRO* “ALONE (ROUSSEL) 


A NON-VIRILIZING ANDROGEN 
(METHYLANDROSTAN-17 OL-3 ONE) 


This oestrogen-antagonist and pituitary inhibitor 
(available as 25 mg. glossettes) does not, with normal 
doses, produce hirsutism, hoarseness of the voice or 
other signs of masculinization. Even with very high 
doses, marked virilization has been very rare, much 
less than with testosterone. 

Indications: Loss of weight in women: for under- 
weight or convalescent patients, wasting diseases, old 
people and chronic cases; 

Retarded growth (in both sexes); 

Dysmenorrhoea (spasmodic or congestive); 

Premenstrual syndrome (mammary tension, 
nervousness, irritability, migraine); 

Meno-metrorrhagia (treatment and _pro- 
phylaxis); 

Fibroids and endometriosis; 

Female climacteric. 


Mode of Administration: The sublabial or sub- 
lingual route is preferable; otherwise the glossettes 
should be crushed in the mouth before swallowing. 

Packings: Glossettes, 25 mg. (methylandrostan- 

Manufacturers: Roussel Laboratories Ltd., 847 
olone). Bottles of 12, 100 and 500. 

Harrow Road, London, N.W.10. 


TRAL 


(HEXOCYCLIUM METHYLSULFATE, ABBOTT) 
ANTICHOLINERGIC FILMTAB 


Indications: Tral is indicated for anticholinergic 
effects. It is useful in the management of peptic 
ulcer and gastrointestinal disorders associated with 
hyperacidity and hypermotility, and in certain spas- 
tic conditions of the intestinal tract. 

Dosage: The initial recommended oral therapeutic 
dose of Tral is one 25-mg. Filmtab, 4 times daily, 
usually before meals and at bedtime. For optimal 


; 
; 
i 
| 
| 
i A 
j 
i 
i 
4 
4 


420 MEDICAL PROCEEDINGS - MEDIESE BYDRAES 


therapeutic response without undesirable side effects, 
this dosage should be adjusted according to the 
patient’s response. 

Precautions: Tral has selective action on the 
gastrointestinal tract in appropriate doses. During 
extensive clinical investigations there was an excep- 
tionally low incidence of side effects; those few 
which occurred were generally mild in nature. How- 
ever, some troublesome side effects may appear at 
excessive doses or in certain susceptible individuals. 

Anticholinergic drugs, including Tral are contra- 
indicated in patients with glaucoma, because these 
drugs may cause prolonged increase of intraocular 
tension in the absence of pupillary changes. 

Tral should be used with special caution in 
patients with serious cardiac disease or prostatic 
hypertrophy, in spite of the fact that the occurrence 
of palpitation was rare and that very few-cases of 
difficulties in micturition were observed during the 
clinical study of Tral. 

Supplied: Tral, 25 mg., green, in bottles of 100 
Filmtabs. Also available is Tra] 25 mg. with Pheno- 
barbital 15 mg., lavender Filmtabs, bottles of 100. 

A convenient ‘fountain pen’ carrying case is 
packed with each bottle 

Sole South African Manufacturers: Abbott 
Laboratories S.A. (Pty.) Ltd., 223-5 Booysens Road, 
Johannesburg. 


gases 


PREPARATE EN TOESTELLE 


ANDROSTANOLONE (ROUSSEL) 


’N NIE-VIRILISERENDE ANDROGEEN 
(METIELANDROSTAAN-17 OL-3 OON) 


Hierdie estrogeen-antagonis en harsingslymklierteen- 
houer (verkrygbaar in die vorm van ,,glossettes” van 
25 mg.) produseer met normale dosisse geen hir- 
sutismus, heesheid van die stem, of ander tekens 
van vermanliking nie. Selfs waar besonder groot 
dosisse toegedien is, was opvallende virilisasie 'n 
seldsame verskynsel—veel meer seldsaam as in die 
geval van testosteroon. 

Indikasies: Gewigsverlies by vroue; vir te maer 
of herstellende pasiénte; kwynsiektes; ou mense en 
kroniese gevalle; 

Gestremde groei (by albei geslagte); 
Dismenorree (spasmodies of kongestief); 
Die sindroom wat die maandstonde vooraf- 
gaan (styfheid van die borste, senuwee- 
agtigheid, prikkelbaarheid, migraine); 
Meno-metrorragie (behandeling en _profilak- 


se); 
Fibroiede en endometriose; 
Klimakterium by vroue. 

Manier van Toediening: Die sublabiale of onder- 
tongse roete is die beste; so nie behoort die ,,glos- 
settes” in die mond fyngedruk word voordat hulle 
ingesluk word. 

Verpakking: ,,Glossettes” van 25 mg. (metiel- 
androstanoloon). Bottels van 12, 100 en 500 

Fabrikante: Roussel Laboratories Ltd., Harrow- 
weg 847, Londen, N.W.10. 


TRAL 


(HEKSOSIKLIUMMETIELSULFAAT, ABBOTT) 
ANTICHOLINERGIESE FILMTAB 


Indikasies: Tral word aangedui vir anticholinergiese 
Dit is nuttig vir die behandeling van pep- 


effekte. 


tiese swere en spysverteringskwale voortspruitende 
uit oorsurigheid en hiperbeweeglikheid, asook in 
sekere spastiese toestande van die spysverterings- 
kanaal. 

Dosis: Die aanvanklike, aanbevole, mondeling 
terapeutiese dosis Tra] is een Filmtab van 25 mg. 
4 maal per dag, gewoonlik voor maaltye en met 
slapenstyd. Vir die beste terapeutiese uitwerking 
sonder ongunstige bykomstige effekte, behoort hier- 
die dosis aangepas te word by die pasiént se reaksie. 

Voorsorgsmaatreéls: Tral, in geskikte dosisse, het 
’n selektiewe effek op die spysverteringskanaal. On- 
danks uitgebreide kliniese proefnemings was daar 
buitengewoon min bykomstige effekte; die paar wat 
wel voorgekom het, was oor die algemeen van 'n 
ligte aard. Desondanks is dit moontlik dat lastige 
bykomstige effekte hul verskyning kan maak as 
oortollige dosisse toegedien word, of by sekere vat- 
bare individue. 

Daar is kontra-indikasies vir die gebruik van 
anticholinergiese middels, insluitende Tral, in die 
geval van pasiénte met glaukoom, omdat hierdie 
middels,- by ontstentenis aan pupilveranderings, 'n 
langdurige verhoging van die binne-oogse druk 
tot gevolg kan hé. 

Tral moet met groot omsigtigheid gebruik word 
in die geval van pasiénte lydende aan hartkwaal 
of prostata-hipertrofie, ondanks die feit dat hart- 
kloppings selde voorgekom het, en dat baie min 
gevalle van moeilikheid met urine-afskeiding waar- 
geneem is tydens die kliniese bestudering van Tral. 

Word Verskaf: Tral, 25 mg., groen, in bottels 
van 100 Filmtabs. Ook verkrygbaar: Tra/l, 25 mg., 
met ee 15 mg., dofpers Filmtabs, bottels 
van 10 

'n Gerieflike ,vulpen’-houer vergesel iedere bottel. 

Alleenverspreiders vir Suid-Afrika: Abbott 
Laboratories S.A. (Pty.) Ltd., Booysensweg 223-5, 
Johannesburg. 
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REVIEWS OF BOOKS 


MUSCLE PATHOLOGY 


Atlas of Muscle Pathology. By J. Godwin 
Greenfield, M.D., G. Milton Shy, M.D., Ells- 
worth C. Alvord, Jr., M.D., Leonard Berg, 
M.D. 1957. (Pp. 100 + Index. . 
45s.). Edinburgh and London: E. & 
Livingstone Ltd. 


This study—perhaps the description Aélas is not une 
most appropriate one—tepresents the result of a 
study by 4 independent investigators of 121 cases 
of muscle disease which were biopsied in an attempt 
to define the histological changes. It constitutes part 
ot a co-ordinated study of neuro-muscular diseases 
being conducted at the National Institute of Neuru 
logical Diseases and Blindness (U.S.A.); consequently 
it is limited to the field indicated in the ttc. 

The major contribution by these authors consists 
of their attempt—and the reviewer considers it a 
successful one—to remedy the lack of precise 
definitions of fundamental histological alterations in 
muscle. They found, in common with most patho- 
logists who venture into this extremely difficult field, 
that such words as mecrosis, degeneration and in- 
flammation were subject to a wide variety of inter- 
pretations; and they were conscious of a conflict 
even amongst themselves in interpreting such 
changes under the microscope. 

This work sets out to provide an answer to these 
fundamental problems without reference, in the first 
part, to the clinical diagnosis. The authors remark, 
somewhat wryly, that part of this difficulty * seemed 
to be due to an inability momentarily to forget the 
clinical diagnosis and the consequent implications 
concerning the pathogenesis of the diseased state’. 
Few of us still nurture the delusion that knowledge 
of the clinical diagnosis will not influence our 
description as well as our interpretations of histo- 
logical sections. 

The Atlas is divided into two parts. In the first, 
the various types of histological reaction of muscle 
to disease are defined and illustrated in black and 
white wherever possible. Where variations in shade 
or colour were important, colour plates are provided. 
In the second part the significance of these reaction. 
is determined by the correlation of various com- 
binations with the clinical observations. The result 
is a finely detailed and constructive work which will 
prove of immense value to the pathologist in this 
important, albeit restricted, field. 

The authors repeatedly attempt to define what we 
mean when we use words; and to correlate that 
meaning with microscopic observation and clinical 
histories. The technical production is of a high 
standard, with clear type and illustrations of high 
quality. It is written in a clear, easy style which 
facilitates appreciation of the wealth of information 
contained in only 100 pages. 

.An Appendix concludes the volume with detailed 
advice on how to take a biopsy without distortion 
by local anaesthesia or the grasping by forceps. To 
this the reviewer would add his earnest support. 
Few clinicians appreciate the extent to which a 
histological picture may be modified by the tech- 
nique of the operator in securing a biopsy. 

This Atlas will be warmly welcomed not only by 
pathologists and neurologists, but by all who seek 
a quick reference source in this field. 


ANNUAL REVIEW OF ANTIBIOTICS 


Antibiotics Annual 1956-1957. Edited by 
Henry Welch, Ph.D. and Felix-Marti-ibanez, 
M.D. 1957. (Pp. 1122+Index. Iilustrated. 
$10.00). New York and London: Inter- 
science Publishers, Inc. 


This Antibiotics Annual includes the Proceedings of 
the Fourth Annual Symposium on Antibiotics. The 
problems arising from the universal increase in the 
use of antibiotucs are numerous and the information 
gatacred in this volume is of the greatest interest 
and importance to ail medical men. In this con- 
nexion particular rete:ence is made to the emer- 
gence of resistant bacteria and emphasized through- 
out these papers is the trend to a rational combined 
therapy, particularly with synergistic combinations. 

New studies on old antibiotics and reports of 
newer antibiotics make this a most comprehensive 
survey. The antimicrobial activity of a new form 
of penicillin, the oleandomycin salt of penicillin G, 
is described. It appears to be ettective tor oral and 
parenteral administration. Oleandomycin in adequate 
doses was found to be an effective antibiotic for 
the treatment of acute gonococcal urethritis. 

An interesting study on the effects of steroids on 
tuberculosis is reported. It was found that in 
patients with acute forms of tuberculosis, including 
miliary and meningeal types, the early use of pred- 
nisolone is often life-saving. There was also found 
to be a place for prednisolone in the chronic resis- 
tant or drug-allergic patient where desensitization 
can readily be produced, enabling effective drug 
therapy. 

Clinical studies suggest that penicillin V can be 
used effectively and safely in supervised prophylaxis 
of disabling respiratory infections in vulnerable 
children. Further information on this subject will 
be of much interest to the practising doctor. 

The place of cycloserine tartrate in the treatment 
of tuberculosis clearly awaits further evaluation, in 
view of the toxic reactions reported. It seems likely, 
however, that the organic chemists will soon enough 
modify the molecule of this antibiotic to provide Pr 
another potent weapon with which to attack thi 
grave infection. 


To: Seamus Fleming, Esq., The New Yorker (Vide 
Medical Proceedings, 13 April 1957, page 195): 


Your rhyme, my dear Sir, I surmise 
Was not meant for medical eyes. 

For the doctor cries * Halt’ 

At addiction to malt, 

But says Miltown’s no stuff to despise. 


(From Paradise Regained, by John Miltown). 


PATIENTS AND THEIR NEW CONFESSIONALS 


Just as in a previous generation people were careful 
not to do or say anything wicked in front of the 
minister, so to-day one tries to avoid any sign of 
being immature in the presence of psychiatrists . . . 
(Peter de Vries in The Children’s Hour or Hop- 
scotch and Soda 
1956, p. 20). 


in The New Yorker, 18 August 
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THE RADIATION HAZARD IN DIAGNOSTIC RADIOLOGY 


M. H. FAINSINGER, M.D., D.M.R.D. 
Johannesburg 


Diagnostic radiology is potentially hazardous 
to patients, to radiologists and to their assis- 
tants. The radiologist has a great responsi- 
bility in safeguarding against radiation hazards, 
and his special responsibility in this matter is 
one of the major factors in maintaining diag- 
nostic radiology as a specialty in its own right. 
Stauffer! has stated that ‘the responsibility of 
the radiologist lies in knowing the magnitude 
of the radiation hazard, and in minimizing it 
for the patient and the medical personnel ex- 
posed’. This expresses well the extent of our 
responsibility. 

The diagnostic radiologist is concerned with 
6 questions : 

i. What is the nature of the hazard? 

ii. What is the hazard in terms of the 
amount of radiation received by the patient 
and by the operators during diagnostic exami- 
nations? 

iii. What can radiologists do to decrease or 
prevent the radiation hazard? 

iv. What are the special duties of medical 
practitioners who refer patients for X-ray 
examination? 

v. What should be one’s attitude towards 
non-radiologists operating X-ray machines? 

vi. What legislative or public health mea- 
sures, if any, are desirable in the public 
interest? 


Il. THe NATURE OF THE HAZARD 


The radiation danger involves not only the 
patient, but also the radiologist, his radio- 
graphic staff and occasionally his colleagues. 

The hazard of gross overdosage to patient 
or operator with early tissue damage can be 
dismissed as not occurring with modern stan- 
dards of diagnostic practice. A martyrs’ 
memorial has been erected in Hamburg, Ger- 
many, to the many pioneers who lost their 
limbs and their lives during the early days of 
radiology when such over-exposure took place. 
There is no memorial to the many patients 
who must have suffered much following the 
X-ray burns unwittingly inflicted during those 
times. 

The role of long-continued, low intensity 
X-ray dosage in the etiology of leukaemia and 
other blood and neoplastic disorders is fairly 


generally accepted, and there may even be a 
risk of loss of normal reparative powers of 
tissues. Workers with X-rays, without ade- 
quate attention to radiation hygiene, will be 
exposed to these hazards. We know enough 
about protection to-day to obviate these risks. 
No such damage is at all likely with irradia- 
tion below modern acceptable levels such as 
the 100 mr per week (M.R.C. recommenda- 
tions). In my view, no radiographer should 
regularly be exposed to anywhere near this 
weekly level. 

The hazard to the infant and the youny 
child is greater than in the adult chiefly because 
of the small size of the patient, with conse- 
quent irradiation of larger areas than necessary 
to visualize the part under study. This often 
amounts to whole body irradiation in poorly 
controlled radiography. There is also the factor 
of lack of co-operation, resulting again in large 
fields of irradiation in order to include the 
desired area. The same risk applies to pre- 
natal irradiation, of which more will be said 
later. 

In addition to all these types of hazard, there 
is the unknown risk—a presumptive risk, and 
a rather alarming risk of genetic damage. The 
nature of the risk and its gravity are still a 
subject of speculation. The basic work on 
Drosophila and on mice has been extrapolated 
to provide debatable data for Man. It is only 
12 years since the Hiroshima atom bomb ex- 
plosion, and genetic data from that source are 
still very rudimentary. The radiological journals 
are full of conflicting opinions on this subject. 

In 1946 Snow!'! pointed out that in the last 
million years, Man had received about 50,000 
r and, as far as we know, has not changed very 
much. He deduced that radiation mutations 
are reversible, as this dose would otherwise 
have destroyed the human race. This may be 
an oversimplification of the problem. A gene- 
tic hazard cannot be denied at this stage. How- 
ever, the average diagnostic radiologist is not 
qualified to speak on this contentious problem. 
We must leave it to the geneticist. Our atti- 
tude must be that genetically, there is no 
‘tolerance dose’, as it seems likely that cosmic 
radiation itself contributes to the so-called 
naturally occurring mutations. Radiation must 
therefore be kept down to the order of values 
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of naturally occurring radiation and, once this 
is accepted, the bulk of theoretical opinion 1s 
that there is no risk of a material rise in 
mutation rate. Muller'? states that the time 
interval for any rise in mutation rate at present 
levels of radiation would be 750 to 3,000 years. 

Between the alarmist attitude (which regards 
any slight increase in radiation as harmful) and 
the opposite extreme of complacency (which 
has prevailed heretofore) there lies a happy 
mean which diagnostic radiologists should 
attempt to follow. 


II. THE EXTENT OF THE HAZARD 


(a) To the Radiologist. The figures for total 
body irradiation of radiologists are difficult to 
obtain, and perhaps even more difficult to com- 
pare. In 1950 March? analysed the incidence of 
leukaemia as a cause of death amongst radio- 
logists. He found that it occurred significantly 
more often among them than among other 
doctors. No adequate information about the 
level of exposure of these radiologists is avail- 
able. These radiologists died in or about 1946, 
and therefore most probably practised radio- 
logy from after the First World War onward. 
Any deductions from the cause of death in 
these radiologists are invalid to-day in view 
of the marked changes in exposure levels and 
technique which have taken place since that 
time. 

Personal experience in measuring total body 
irradiation, with strict attention to radiation 
hygiene, indicates that in a mixed private and 
hospital practice, total body exposure is of the 
order of 10 mr per week and does not rise 
above 15 mr per week. Most authorities will 
agree that, at this level, the hazard to personal 
health is very slight indeed, if its exists at all, 
and that a genetic hazard of this order is 
acceptable. 

A slight increase in the incidence of con- 
genital abnormalities in the first generation 
off-spring of radiologists is suggested by the 
survey of Macht and Lawrence? Here, again, 
the data are such that no useful deduction can 
be drawn about a genetic hazard at the level 
of exposure referred to. 

(b) To the Radiographer. A rather similar 
state of affairs pertains to radiographers. Ex- 
perience in private practice indicates that 
whole body irradiation is less than 25 mr per 
week and, with strict control, less than 15 mr 
per week. There is an appreciable variation in 
exposure level with the degree of radiation 
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consciousness of the radiographer. A series of 
measurements in private practice show a varia- 
tion from 10 to 25 mr per week in a mixed 
type of practice, including work in private 
hospitals. 

In general hospital practice, where the radio- 
logist is on a part-time basis and is therefore 
not in charge of the day-to-day running of the 
department, and where a personal watch can- 
not therefore be kept on radiation hygiene, 
film badge observations show rather higher 
levels of exposure varying from 35 to 60 mr 
per week. These levels are to be regarded as 
unnecessarily high, although acceptable in 
terms of all codes of radiological practice. 

Mayneord, physicist to the London Univer- 
sity Hospitals, states that radiographers prac- 
tising a high standard of protection and under 
close watch had radiation levels with a mean 
value of 14 mr per week.4 I feel that it should 
be possible to keep radiation levels down to 
these figures in all our departments. The con- 
sensus of opinion is that at this level there is 
no health hazard and a very low order of 
genetic hazard. I may mention in passing that 
the chances of detecting variations in blood 
counts at this level of exposure are regarded 
as nil, and some reassessment of the value of 
oo blood counts in radiographers is desir- 
able. 

(c) To Assistants. Assistants are often in- 
volved in radiation exposure, more especially 
in such procedures as angiocardiography, vas- 
cular studies of various sorts and in cardiac 
catheterization. The results of a considerable 
investigation show that there is a very wide 
variation. The dose to the injector’s hand in 
angiocardiography is reported as being 2 mr 
per exposure*® and 20 mr per exposure. These 
variations are attributable to considerable 
differences in local techniques, and in the 
physical factors employed in these examina- 
tions. 

As regards cardiac catheterization, figures 
given by Hills and Stanford® showed that the 
injector’s hands received a dose of 120 mr 
for 20 minutes’ screening. The radiologist 
doing the screening received a dose from 160 
to 600 mr for 20 minutes’ fluoroscopy. This 
was the time taken for the average examina- 
tion. 

The logical conclusion from these observa- 
tions is that one member of the team doing 
these examinations must be responsible for the 
radiation hygiene of all concerned. This per- 
son must be the radiologist and he must be 
thoroughly versed in the necessary precautions 


| 

| 


424 MEDICAL PROCEEDINGS : 


for reducing radiation hazards to the minimum. 
As an example of how important it is to take 
such precautions, Hills and Stanford’ quote 
the case of one series of angiocardiographic 
observations in which the anaesthetist’s hands 
were receiving up to 15 r per series (15,000 
mr). I need hardly add that such a level is 
completely unacceptable and, if performed 
repeatedly, would undoubtedly damage the un- 
suspecting anaesthetist. 

(d) To the Patient. It is the exposure of 
substantial percentages of the population to 
radiation from diagnostic radiology that has 
recently caused concern. In Great Britain it 
is estimated that diagnostic X-rays account for 
22% as much radiation as that occurring 
naturally.” In the United States and Sweden it 
accounts for even more, apparently in the 
region of 100% of natural radiation. Accord- 
ing to many authorities, this level gives rise 
to fears of possible increased mutation rates 
and an increased incidence of recessive con- 
genital diseases. I shall not express any 
opinion on the validity of this thesis or on 
the current controversy about this possibility. 
However as concern has been expressed at the 
dosage levels mentioned by responsible autho- 
rities, including the Scientific Committee of 
the United Nations,’ I feel that it is our duty 
as diagnostic radiologists to analyse the radia- 
tion for which we are responsible, to compare 
it with analyses of authorities in other coun- 
tries and to see what can be done to reduce 
these levels of radiation. 

From the genetic point of view, the chief 
hazard is direct irradiation of the lower abdo- 
men of potential parents. It is therefore 
important to know what proportion of our 
patients are in the potential parent group, 


what proportion of examinations involve 
160 
120 J 
20 J 
o-10 11-20 


21-30 31-40 41-50 51-60 61 
Age in Years a 


Fig. 1. Age and sex distribution of 1,000 patients 
X-rayed. (White patients in private and provincial 
hospital practice). 
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primary irradiation of the gonads and, finally, 
what level of radiation has actually been em- 
ployed. 

The age distribution of patients presenting 
for all examinations in private practice and in 
a general hospital with White patients has 
been investigated (Fig. 1). The distribution 
amongst the two classes of patients mentioned 
does not differ materially and the figures are 
therefore combined. The figures for non-White 
hospital practice are too unreliable for analysis. 
There is no reason to assume any difference in 
this group. I have taken the age of 40 years 
as representing the upper age level of probable 
parenthood. This is well past the peak inci- 
dence of parenthood. The under 40's con- 
stitute about 50% of the total group X-rayed. 


WHITE GENERAL HOSPITAL PRACTICE 
WHITE PRIVATE PRACTICE 


NON-WHITE GENERAL ROSPITAL PRACTICE 7 


SS 


Per Ceat. 


Fig. 2. Distribution of X-ray examinations in 1,000 
successive patients. 


Fig. 2 shows the distribution of examina- 
tions in three types of practice. The examina- 
tions of the abdomen and the pelvis are those 
in which possible primary irradiation of the 
gonads takes place, and these examinations 
vary from 10% in non-White hospital prac- 
tice to 30% in White private practice. 
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Fig. 3. Age and sex distribution of 100 patients 
to abdominal and pelvic irradiation. 
White patients in private and provincial hospital 
practice. (See Fig. 2). 
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An analysis of patients submitted to possible 
primary gonadal irradiation (Fig. 3) shows that 
there is no increased preponderance of these 
examinations in potential parents. On the 
contrary, the incidence of these examinations 
in younger people is lower than in older 


people. 


Fig. 4. Ratio of primary to secondary gonadal 
irradiation in potential parents and others. 


The proportion of patients submitted to 
X-ray examinations who constitute a genetic 
hazard is shown in Fig. 4. The potential 
parents constitute approximately 50% of all 
patients X-rayed; 9% of all patients X-rayed 
are under 40 years and receive possible primary 
gonadal irradiation. It is in this 9% that 
reductions in gonadal exposure are desirable. 
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The population at risk constitutes a small per- 
centage of ail who are X-rayed. This figure 
naturally assumes a degree of radiographic 
competence sufficient to preclude direct gona- 
dal irradiation when parts of the body other 
than the pelvis or abdomen are X-rayed. 

A study of comparative measurements of the 
levels of radiation from varying examinations 
is shown in Table 1. A British and an Ameri- 
can series of recent origin have been included, 
because they can be regarded as comparable. 
The measurements are of surface doses in r 
units at the centre of the radiographic beam, 
measured at the patient's skin. Included also 
is a series of comparative figures for my per- 
sonal choice of radiographic methods. They 
are by and large between one-tenth and one- 
twentieth of the radiation values used else- 
where. The technique of measurement is based 
on that of Stanford and Vance,’ but no great 
degree of accuracy is claimed for these values. 
The differences in values are due to several 
factors which I shall not discuss in detail here, 
but which include the use of maximum speed 
screens and films, increased focus film distance 
and increased filtration of the X-ray beam. It 
is therefore possible to reduce the amount of 
X-rays required for radiography (without 
sacrifice of radiological standards) to less than 
10% of that used in the British and American 
techniques referred to, more especially as far 
as the important abdominal and pelvic X-ray 
studies are concerned. 

Stanford and Vance® have established con- 
version factors by which surface dose measure- 


TABLE 1: COMPARISON OF SURFACE Doss AT THE CENTRE OF THE BEAM FOR CERTAIN STANDARD VIEWS 


(In rk Unrrs) 
Stanford and Vance® Ritter et al*® 
(London (University of Present 
Hospitals) Pennsylvania) Author 
Skull (P.A.) .. 4-0 5-4 0:2 
Chest (P.A.) .. 0-16 0 -06 0-02 
Abdomen (A.P.) 2:2 1:3 0:3 
Pelvis (A.P.) 4-7 5:3 0-2 
Cervical spine (A.P.) 1-5 1-2 0-1 
(Lateral) 1-1 0-4 0-05 
Thoracic spine (A.P.) 4-7 455 0:3 
(Lateral) 10-5 6-0 0-4 
Lumbar spine (A.P.) 5:2 0-3 
(Lateral) 12-4 13-5 1-3 
Lumbo-sacral (Lateral) 17-7 26 2-0 
Pelvimetry (A.P. ~~ K.V. technique) .. 24 _ — 
(Lateral High K.V. technique) 12-4 = 2°5 
Extremities .. = 0-44 0:3 0 -02—0 -03 
Fluoroscopy .. 2-5r/minute 17-7 r/minute 10 r/minute 
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ments can be converted to measurements of 
the actual radiation dose to the female gonads. 
These are not accurately applicable to the fac- 
tors I have described and, if employed, would 
reflect an inaccurately low value of gonadal 
dose for the physical conditions employed in 
my series. Nevertheless, an estimate based on 
these factors suggests that gonadal irradiation 
is reduced to between 10-20% of that incurred 
with the physical conditions used in the 
overseas series reported.* 

With regard to fluoroscopy, the amou~t of 
X-rays reaching the patient is largely in. vie 
hands of the operator and varies tremendousiy 
with the skill with which the fluoroscope is 
used. The nature of the hazard, of course, is 
identical. I have indicated the fluoroscopic 
radiation levels employed elsewhere, as well as 
my own choice of factors. For routine fluoro- 
scopy (barium meals and other abdominal in- 
vestigations) we employ an output of approxi- 
mately 10 r per minute. The actual screening 
time for barium meals, as an example, varies 
widely; personal measurements indicate about 
3 minutes actual exposure for an average nor- 
mal, and up to 2 or 3 times as much for a 
difficult case. From these figures it is clear 
that fluoroscopy carries with it a higher level 
of risk than routine radiography, and consider- 
able skill should therefore be used. Fluoroscopy 
should clearly not be done by practitioners 
who have not been adequately instructed in 
the technique. 

There is no evidence, to my knowledge, of 
radiation damage to the adult from diagnostic 
levels of radiation, such as those which I have 
indicated, provided the examination is com- 
petently conducted. This is not necessarily 
true of one class of patient, viz. the foetus, 


*Since this paper was submitted for publication, a 
further interesting series of measurements of doses 
for certain standard radiographic projections has 
appeared (Ardran and Crooks!4). 

The dosage figures of these authors are wholly 
comparable to those published here. The slight 
discrepancy in most cases can be accounted for by 
their predominant choice of standard speed screens 
rather than high speed screens, as in my series. 
Their modifications to focus-film distance, added 
filtration and choice of kV values are almost identi- 

with mine. 

This confirmatory work bears out the fact that it 
it possible to lower the dosage to patients substan- 
tially (#+—#) by simple alterations in technique 
which do not affect radiographic quality. 

Ardran and Crooks also report a reduction of 
radiographer-dose to less than 5 mr per week, prob- 
ably the lowest level yet reported, and a tribute to 
the efficiency of these authors’ radiation hygiene 
methods. 
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and possibly the young infant, in whom there 
appears to be a more real risk. The dangers 
of whole body radiation in incompetently con- 
ducted radiography in this class of patient are 
opvious. 


III. DuTrES OF DIAGNOSTIC RADIOLOGISTS 
WITH REGARD TO THE RADIATION HAZARD 


What can diagnostic radiologists do to decrease 
or prevent radiation hazard? The diagnostic 
radiologist, by the proper exercise of his 
specialized knowledge of the subject, can very 
largely obviate these risks. I do not propose 
to enter into numerous details of technique 
but merely to indicate the general principles 
involved and what may consequently be ex- 
pected. 

(a) Consultation. No apology is needed for 
re-emphasizing the point that the diagnostic 
radiologist must work in the closest collabora- 
tion with his colleagues so that, when exami- 
nations are requested, they may be planned by 
the radiologist to provide the maximum in- 
formation for the minimum exposure of the 
patient. The following is a recent example of 
inadequate consultation. A young woman was 
referred for a suspected fracture of the sacrum, 
but tenderness was confined to the coccyx. Her 
doctor could not be reached by telephone at 
that time to discuss the case. 

The minimal examination to show a sacral 
fracture involves substantial radiation of the 
ovaries. On the other hand, properly executed 
lateral views of the coccyx almost always ex- 
clude the ovaries completely from the field of 
irradiation. This reduces gonadal exposure to 
the order of one-thirtieth. 

Examples of this type can be multiplied ad 
infinitum. This point may be summarized by 
the statement that good clinical work and team 
work will reduce the radiation hazard to 
patients very substantially. 

(4) Planning. All examinations involving 
gonadal radiation should be planned by the 
radiologist. There is room for considerable 
improvement in the planning of radiological 
examinations. Ideally, all examinations should 
be planned by the radiologist, who should 
indicate precisely what views he requires. In 
practice this is often not feasible, and a routine 
series of studies is evolved for each region of 
the body. This routine after a while becomes 
inflexible and results in many views being 
done which are superfluous for the investiga- 
tion in hand. Where the lower abdomen is 
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From the Union 
to Britain goes 
Diosgenin, used in the 
synthesis of corticosteroids 
—and extracted from 
Elephant’s Foot (Testudinaria 
Sylvatica.) 
From Britain to the Union 
come Hydrocortistab, 
Delta-Stab, Prednisone and 
preparations containing them, 
manufactured in the most modern 
corticosteroid factory in the world 
by Boots Pure Drug Co. Ltd. of 
Nottingham, England. 
Here is a splendid example of co-operation 
between the two countries—and an 
interchange which does nothing but good. 


= 
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i BOOTS PURE DRUG COMPANY LIMITED., B.P.D. (SOUTH AFRICA) (PTY.) LTD., TRENT HOUSE, JOHANNESBURG . 
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FRUITS OF RESEARCH 


To build the high reputation accorded to B.D.H. 
products the world over and to maintain it in the 
face of the ever-changing picture of modern 
medicine imposes upon the Company heavy 
obligations in the applications of research. 


Not only must its workers be for ever vigilant in 
their quest for the new, they must also continuously 
seek ways to improve substances already in clinical 
use and to produce them more economically for 
the ultimate benefit of the user. 


The degree of achievement can be measured by the 
extensiveness of the range of B.D.H. products, 
their world-wide distribution, their unvarying 
pharmaceutical excellence and their fair prices. 


A selection of 
B.D.H. Medical Products 


B.D.H. SEX HORMONES 
*‘ANAHAEMIN?’ for pernicious anemia 
*‘ANCOLOXIN’ stops morning sickness 


‘ENTACYL’ for threadworm and 
roundworm infestation 


‘MULTIVITE’ FORTE high potency 
vitamin supplement 


*PECTAMOL’ a new approach to 
the cough problem 


*‘TERCIN’ relieves mild forms of pain 


BRITISH DRUG HOUSES (SOUTH AFRICA) (PTY.) LTD. 


123 JEPPE STREET 


Associated Companies in: LONDON . TORONTO 


JOHANNESBURG 


BOMBAY SYDNEY . AUCKLAND 
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E Since The Distillers Company (Biochemicals) Limited first presented its ¥ 
Z credentials to the medical profession with preparations of penicillin and strepto- Z 
¥ mycin, such products as ‘Solupen’, Streptaquaine’ and ‘Distivit? B12 have Z 
f Z become familiar envoys of health to doctors all over the world. ‘Distaquaine’ V, Ze 
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the new 
one-dose 
post-operative 
analgesic 


announcing 


RP ER Or, AD OM BE Dihydrohydroxycodeinone pectinate 


Clinical trials have shown that, in most 
cases, satisfactory post-operative pain control 
is obtained with one injection. 
Dose: / mil. by intramuscular injection. 


PACKING: / ml. ampoules in boxes of six. 
CLINICAL SAMPLES are available for trial on request. 


TRADE MARK 


long acting analgesic 


THE CROOKES LABORATORIES LIMITED - PARK ROYAL - LONDON: N.W.10 


Enquiries to: P.O. Box 1573, Johannesburg 
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THE BRITISH PHARMACEUTICAL INDUSTRY 
AND ITS CONTRIBUTION TO MEDICINE 


A. DUCKWORTH 


Secretary of The Association of British Pharmaceutical Industry 


The tremendous progress in the effective treat- 
ment of disease throughout the world is one 
of the most dramatic and rewarding features 
of the application of scientific knowledge to 
the solution of human problems. In this great 
advance, the modern pharmaceutical industry 
has played a part of increasing importance as 
it has devoted its attention more and more to 
research and development. The outstanding 
feature of medicine to-day is the wide use 
made of synthetic substances and isolated 
active principles and the decline in the use 
of crude extracts, decoctions, infusions and 
tinctures of drugs of natural origin, many of 
which owed their employment in medicine to 
empirical observation of their effects on symp- 
toms. The processes required for the manu- 
facture of these traditional drugs were 
relatively simple and techniques relied on art 
and experience more than on science. As 
more complex therapeutic substances of merit 
were discovered by research workers in the 
universities, it became necessary for the 
pharmaceutical industry to develop its scienti- 
fic and technical resources to equip itself for 
the task of turning these discoveries to prac- 
tical effect. Within a few months of the dis- 
covery of insulin by Banting and Best in 1921, 
the first batch of the hormone was manufac- 
tured in Great Britain, and insulin therapy was 
introduced there in the Spring of 1923 on the 
authority of the Medical Research Council. 
This is one of the earliest examples of that 
fruitful collaboration between academic re- 
search workers and the pharmaceutical indus- 
try which has brought such benefits to man- 
kind. 

Another consequence of the evolution of 
superior therapeutic agents was that because 
of the very nature of the processes involved in 
their production and formulation they could 
only be manufactured on a large scale with 
specially constructed plant under conditions 
requiring the exercise of scientific knowledge 
and technical skills of a high order. To meet 
these needs the pharmaceutical industry ex- 
panded its operations, recruited more scientists 
and technicians and invested more capital in 


laboratories and plant. In Great Britain the 
industry's output increased in value from £19 
million in 1935 to an estimated £143 million 
in 1955, while over the same period the num- 
ber of persons employed rose from 22,000 to 
nearly 53,000. A further illustration of the 
British industry’s progress is afforded by its 
success in the highly competitive export trade; 
in 1938 exports were valued at £3.3 million 
Pea steadily risen to £35.9 million in 
1956. 

The development of the industry on scien- 
tific lines led naturally to its emergence as a 
major contributor to medical research effort 
and many of the discoveries of the last 30 
years have come from the laboratories of 
pharmaceutical firms. British industry has been 
prominent in the research field and can claim 
credit for major advances in, for example, 
antibiotics, sulphonamides, sulphones, anti- 
malarials, anaesthetics, muscle relaxants, vita- 
mins and antiseptics. 

It is now axiomatic in the pharmaceutical 
industry that no manufacturer can hope to 
retain the support of the medical profession 
for his products unless he is prepared to invest 
in research and development. Planned and 
organized research is therefore carried on by 
all the leading British firms of whom several 
have set up manufacturing plants in South 
Africa in which the results of this research are 
applied. The research team is composed of 
specialists in a wide range of scientific dis- 
ciplines, among them the chemist, pharma- 
cologist, pathologist, pharmacist, physicist and 
chemical engineer. Until the products of these 
collaborating workers have been evaluated 
critically by physicians, however, they are not 
ready for general use by the medical profes- 
sion. The physician therefore fulfils a vital 
role in the research team, whether he is 
actually engaged in the research division of a 
pharmaceutical company or conducts clinical 
trials in the course of his hospital or private 
practice. 

The contribution of the industry to the 
advancement of therapeutics is many-sided and 
includes independent fundamental research, 
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the development of discoveries and inventions 
made by academic workers, the establishment 
of large-scale production by process research, 
the improvement of methods of analytical and 
biological control, and the presentation ot 
drugs in forms suitable for administration. 
Usetul collaboration between the industry and 
official research bodies also cxists as illustrated 
by the evolution, jointly by the National Insti- 
tute for Medical Research and a British manu- 
facturer, of a commercial process for the 
synthesis of cortisone from hecogenin obtained 
from sisal waste. It is of interest that another 
British manufacturer of cortisone uses as the 
starting material diosgenin, which is derived 
from the rhizome of the South African plant 
Testudinaria sylvatica (‘ Elephant’s Foot’). 

Fundamental research as carried out by the 
leading pharmaceutical houses may involve the 
study of particular diseases or the investigation 
of the properties of a series of known chemi- 
cal compounds; it may also be directed to the 
synthesis of a compound having a predictable 
pharmacological action. Studies of these types 
have been used in the development of deriva- 
tives of barbituric acid, synthetic oestrogens 
and other sex hormones, histamine antagonists, 
sulphonamides, sulphones, anti-malarial drugs, 
neuro-muscular blocking agents, ganglionic 
blocking agents, analgesics and local anaes- 
thetics. 

The discovery that a particular substance, or 
class of substances, possesses therapeutic 
activity is only the first step on the long road 
that leads to successful clinical application. 
After preliminary screening for activity and 
undesirable side effects, the drug is submitted 
to controlled clinical trials, and formulations 
evolved which enable it to be administered 
safely and conveniently and without risk of 
loss of potency or untoward effect upon the 
patient. Production on a large scale often pre- 
sents special problems for the solution of which 
the knowledge and skill are required of engi- 
neers, scientists and technicians. Thereafter, 
process research is continuously pursued with 
the objects of improving quality and yields 
and of reducing prices. Penicillin and insulin, 
for example, now cost only a fraction of the 
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prices charged when they were first produced 
on a commercial scale. 

Although by providing weapons for preven- 
tive and curative medicine the industry makes 
its largest contribution in the war against 
disease and sickness, many preparations have 
been developed as aids to diagnosis and to 
extend the scope of surgical technique. Some 
of the newer diagnostic agents are also the 
products of brilliant research carried out in the 
laboratories of manufacturing chemists. In 
surgery, great strides have been made with the 
help of new anaesthetics, hypnotic agents for 
pre- and post-operative sedation, muscle 
relaxants, blood and plasma substitutes. With 
these aids the surgeon is able to be ‘more 
venturesome, more exact and more successful ’. 

In the field of tropical medicine, research 
has produced drugs capable of combating many 
diseases with the result that areas formerly 
non-productive will now support a population 
of increasing density. The use of preventive 
medicines is not restricted to tropical diseases, 
and immunizing agents produced by the 
pharmaceutical industry have played their part 
in reducing the incidence of diseases such as 
diphtheria, whooping cough and poliomyelitis. 

All the activities of the manufacturers of 
prescription drugs are directed ultimately to- 
wards placing at the disposal of the medical 
profession drugs of the highest quality and 
efficacy and it is for the doctor to decide upon 
the drug of choice in every case under his 
care. The manufacturer is naturally concerned 
to promote the sales of his own products, but 
recognizes that he has a special duty in this 
approach to the medical profession to provide 
adequate information on his products so that 
the individual doctor may be able to exercise 
his professional judgment upon them. In ful- 
filling his professional responsibilities to his 
patient, therefore, the doctor is also influencing 
the pattern of development in the pharmaceuti- 
cal industry and encouraging its future pro- 
gress. The British pharmaceutical industry has 
a long tradition of service to the medical 
profession throughout the world and _ takes 
pride in the confidence reposed in its products. 
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Just as Cook and Columbus sailed into un- 
charted waters in their quest for new worlds to 
conquer, so does the organic chemist of today 
set out to explore the unknown in the realms of 
chemistry in search of new substances which 
can be applied to the betterment of mankind. 

In the field of medicine, chemotherapy—the 
treatment of disease by means of synthetic drugs 
—has introduced a new and exciting era of 
scientific research marked already by many 
valuable achievements. 

But research must go on—it cannot rest upon 
achievement. The needs of world health are a 
constant spur to new endeavour. Thus it is that 
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I.C.I. spends each year many thousands of 
pounds on research, much of it speculative, but 
all directed to the progress of medicine in the 
service of mankind. Notable examples of the 


fruits of our labours are— 
‘PALUDRINE’ the most widely used antimalarial drug today. 


‘SULPHAMEZATHINE’ the all-purpose sulpha drug. 


‘CETAVLON’ detergent and bactericide. 

‘MYSOLINE’ for the treatment of epilepsy. 

‘HIBITANE’ a powerful, recently-introduced antiseptic. 
‘FLUOTHANE’” anew non-explosive, non-inflammable 


inhalational anaesthetic. 


These pharmaceutical products of the highest quality are 
used by the medical profession the world over. 
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at this time of the year... 


The increase in upper respiratory tract infection 
calls for the discriminating use of 
a safe and efficient nasal decongestant a) 


IN A WORD... Fon 0X NASAL DROPS 


of Phenylephrine and Naphazoline. 
4 fl. oz. dropper botile. 


B.P.D. (South Africa) (PTY) LTD., Trent House, 275 Commissioner Street, Johannesburg & 
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Photograph by courtesy of the Circular booms or “sacks” each consisting of about 25,000 logs, on the Gatineau River, Quebec, 
National Film Board of Canada. one of Canada’s richest sources of pulp wood, 


— but when BLOOD VESSELS are occluded... 
ANTICOAGULANT THERAPY with 


PULARIN DINDEVAN 


Heparin Evans Phenindione Evans 


PULARIN, with its rapid action, is the most useful anticoagulant for 
immediate administration in selected cases of coronary thrombosis or 
pulmonary embolism. It may be administered by either intravenous or 
intramuscular injection. 


DINDEVAN is the oral anticoagulant of choice, and is suitable for 


the maintenance of anticoagulant effect after the initial administration 
of Pularin. 


PRESENTATIONS. 


capped bottles containing 1,000 i.u., 5,000 
iu. and 25,000 i.u. per ml. 


Further information is available on request ® TRADE MARK 


EVANS MEDICAL SUPPLIES 
P.O. Box 6607 JOHANNESBURG. 
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Uit die Unie 
na Brittanje gaan 

ae diosgenien wat gebruik 
word in die sintese van 
kortikosteroiede—en ver- 
kry word van ’n soort brood- 
wortel (7 estudinaria sylvatica). 
Lit Brittanje na die Unie 
kom Hydrocortistab, 
Delta-Stab, Prednisone en 
preparate waarin hulle voorkom, 
vervaardig in die modernste 
kortikosteroiedfabriek in die wéreld 
deur Boots Pure Drug Co., Ltd., van 
Nottingham, Engeland. 
Hier is ’n voortreflike voorbeeld van same- 
werking tussen die twee lande—en ’n 
ruilstelsel wat tot die welsyn van albei strek. 


BOOTS PURE DRUG COMPANY LIMITED, B.P.D. (SOUTH AFRICA) (PTY.) LTD., TRENT-GEBOU, JOHANNESRURG 
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irradiated, the radiologist should choose the 
necessary views (to illustrate the lesion or area) 
which incur the least irradiation of the gonads. 


Radiography. It is self-evident that greater 
radiographic skill implies less irradiation. A 
skilful radiographer has two great assets. She 
does not frequently have to repeat films due 
to faulty exposure or positioning, thereby 
doubling the dosage, and the positioning of 
patients is accurate enough for a high degree 
of localization of the X-ray beam. Using a 
narrow beam of X-rays is probably the most 
effective way of reducing the amount of radia- 
tion per exposure.® A well coned antero- 
posterior study of the lumbar spine excludes 
the ovaries from the field, and will reduce 
exposure of the ovaries to roughly one-thirtieth 
of a less effectively coned film. 

The radiography of pelvimetry is a special 
instance which merits discussion. A pre- 
liminary communication by Stewart and her 
co-workers at Oxford? has caused quite a stir. 
She reports an apparent increase in the antici- 
pated incidence of leukaemia and neoplasms 
in children who have been subjected to X-rays. 
While this work is still to be confirmed, it is 
quite apparent that the customary radiographic 
techniques can be modified so as to reduce the 
amount of radiation very substantially, yet 
retaining the basic value of the method. 

Firstly, the inlet view of the maternal pelvis, 
which requires the heaviest radiographic set- 
ting used, can be dispensed with completely, 
as the relevant diameters can be obtained from 
other views. Similarly, the Chassard-Lapiné 
view of the outlet can probably also be left 
out as the pubic arch is readily accessible to 
clinical examination. The transverse diameters 
of the inlet and midplane can be obtained by 
special scanning techniques with practically 
no radiation of the foetus. A suitably localized 
lateral view of the maternal pelvis eliminates 
all but foetal head irradiation in cephalic pre- 
sentations. A survey film of the foetus may 
be taken when considered advisable. 


Modifications of technique along these lines 
will reduce irradiation of the foetus to a small 
traction of that given with routine techniques. 
One may reasonably anticipate a spate of 
articles in the literature on low-hazard pelvi- 
metry in the near future. 

Protective Devices. 1 feel that here there is 
considerable scope for further study as far as 
protection of patients is concerned. In the 
male, during recumbent examinations of the 
lower abdomen, gonadal protection is simple 


MEDICAL PROCEEDINGS - 


ByDRAES 427 


and should be routine. A strip of lead rubber 
is simply placed across the thighs below the 
symphysis. It takes a few moments to do and 
reduces the radiation tremendously. In the 
female it is not possible to visualize structures 
in the line of the ovary without radiating the 
latter, and some radiation during certain 
examinations is probably inevitable and accept- 
able. 

In both sexes, shielding of the gonadal 
regions in lateral studies of the lumbo-sacral 
region is desirable. A suitably shaped shield 
held on an appropriate support will provide 
the necessary protection. The localization of 
the ovaries, as shown by hysterosalpingography, 
suggests that they lie about 3 cm. antero- 
inferior to the lumbo-sacral junction, so critical 
design of such a shield is essential. 

In the infant and child, a lead rubber skirt 
(of 0.3 mm. lead equivalent) will save either 
sex from direct gonadal irradiation during 
examinations of the chest and upper abdomen. 
In the recumbent position, the same remarks 
apply as for the adult. 

Fluoroscopy. 1 shall briefly outline a few 
points which reduce exposure not only to 
patients but also to staff. 

Adequate and tested shielding is necessary 
on any fluoroscopic machine and should be 
checked in all positions of the machine if it is 
of movable type. ‘Hot spots’ should be 
searched for and eliminated by the installation 
engineers, who have considerable responsibility 
in this matter. The primary beam obviously 
should not escape beyond the screen in any 
position of the screen. 

The fluoroscopist must be fully adapted to 
darkness. While individual variation exists, 
the belief that slipping on red goggles for 2 
or 3 minutes constitutes adaptation is falla- 
cious. It leads to prolonged screening times 
and the use of excessive energies to brighten 
the screen. This point is well known to 
radiologists, but our impatient surgical col- 
leagues pay little attention to it. 
quate visualization of all but the thickest 

Fluoroscopic settings should be as low as 
permit the operator to see adequately when 
he is fully adapted. Personal experience sug- 
gests that a setting giving 10 r per minute 
surface dose on a patient provides very ade- 
abdomens. 

Field size is a most important point meriting 
emphasis during the training of radiologists 
and anyone else using a fluoroscopic screen. 
The size of the primary beam must be kept 
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as small as possible at all times. Observations 
with illumination of the entire fluoroscopic 
screen should be very infrequent and very 
brief. Restriction of field size is as important 
in fluoroscopy as coning is in radiography, and 
is the basic essential in reducing patient and 
staff dosage. 

The screen should be energized for the mini- 
mum time. This point appears elementary, 
but it is worth emphasizing that one does not 
stare at the screen image while one’s mind is 
elsewhere. 

In skilled hands, fluoroscopy holds no hazard 
disproportionate to its great value; but without 
training in the use of ionizing radiations it 
undoubtedly constitutes a grave hazard. This 
must be the answer to non-radiologists who 
ask: ‘Is it safe to do my own screening?’ In 
passing, I feel obliged to state that doctors 
who screen fracture cases are perhaps the 
greatest offenders in this regard. For one 
thing they insist on using a cryptoscope which 
is, iN my Opinion, a thoroughly bad instrument 
and one which I am not prepared to use under 
any conditions. Furthermore, the conditions 
of work are such that the surgeon is not ade- 
quately accommodated, and switches from 
direct vision to fluoroscopic vision in rapid 
succession. 

The Image Intensifier. The recent develop- 
ment of an electronic device for the amplifica- 
tion of the fluoroscopic image is most import- 
ant. The image intensifier amplifies the 
brightness of the image approximately 1,000- 
fold and this permits of the use of much lower 
energy and radiation levels, and consequently 
provides greater safety in fluoroscopy. The 
main difficulty on the presently available 
machines is the small size of the field which is 
roughly five inches in diameter. A ten inch 
field has been developed, but the apparatus 
has become such a size that the patient has to 
be moved in relation to the apparatus instead 
of vice versa. It seems unlikely that the pre- 
sent image intensifier will replace standard 
fluoroscopic procedures. Nevertheless, it is 
likely to develop a permanent place in our 
armamentarium due to the great advantages 
it presents in the fluoroscopy of children, in 
the fluoroscopy of the lower abdomen (parti- 
cularly in hysterosalpingography) and in cine- 
matography of the fluoroscopic image. Cardiac 
catheterization is a further obvious application 
of this technique. It has proved somewhat 
cumbersome in the reduction of fractures and 
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in other surgical procedures. With further 
development, one can safely predict that this 
instrument, or other parallel developments in 
this field, will provide a greater margin of 
safety in many radiological investigations. 


IV. OBLIGATIONS OF REFERRING DOCTORS 


It is necessary to consider the duties of refer- 
ring doctors with special reference to radiation 
hazards incurred on their patients. 

It is self-evident from the fact that X-ray 
examinations are not necessarily innocuous, 
that there must be a clear clinical indication 
for an examination before the patient is 
referred to the radiologist. There has been 
much discussion and argument about so-called 
‘routine’ studies, such as admission radio- 
graphs of chests. Such a routine is probably 
permissible, provided that it is of limited 
extent radiographically, restricted to adults, and 
the radiographic conditions are periodically 
checked for radiation safety. I shall attempt 
to outline very briefly the logical attitude of 
referring doctors to particular X-ray examina- 
tions. 

(@) Extremities, not Including the Hip 
Joints. There is no special radiation hazard 
in such examinations. Any gonadal radiation 
is secondary and of a very low order indeed, 
provided that a restricted beam of X-rays is 
used. If the referring doctor is satisfied that 
the radiologist practises an adequate standard 
of radiation hygiene, there is no reason for 
any change in his present-day attitude. 

(b) Skull and Cervical Regions. Here one 
may include all the routine studies of this 
region together with air and vascular studies 
of the central nervous system. The same 
remarks made when discussing extremities 
apply here. 

(c) Chest. Here we include examinations 
of the chest wall as well as of the thoracic 
spine. We do not include multiple exposure 
techniques such as angiocardiography or 
cardiac catheterization. It is possible to per- 
form all chest studies in the adult without any 
primary beam irradiation of a considerable 
volume of tissues above the gonadal region. 
Provided that the radiologist sees that the beam 
is confined to the immediate vicinity of the 
chest, radiation levels in the lower abdomen 
are extremely low and these examinations are 
regarded as safe in adults. 
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(d) Examinations Involving the Lower Ab- 
domen,. These examinations inevitably involve 
primary beam radiation of the gonads in the 
female, but not necessarily so in the male. The 
level of radiation rises steeply with these 
examinations, which should be requested more 
circumspectly. 

In particular, there are certain relative 
contra-indications. Early pregnancy is the most 
important, due to the high radiation sensitivity 
of the developing foetal tissues. This risk 
decreases as the rate of tissue growth decreases 
during pregnancy. In women in the child- 
bearing period, ie. in all potential mothers, 
these examinations should be booked within 
the firse half cycle following menstruation, in 
order to avoid irradiating an early pregnancy. 
The responsibility for doing this rests upon 
the referring doctor, who normally has the 
menstrual history at his disposal and who 
should arrange the radiological appointment 
accordingly. The patient should not be left 
to visit the radiologist who may then have to 
postpone the examination, resulting in incon- 
venience to everyone concerned. This is one 
of the duties which doctors utilizing the ser- 
vices of diagnostic radiology must assume and. 
in particular, it is one which should be taught 
to all senior medical students. 


Naturally there will be certain cases where 
immediate X-ray examinations for trauma or 
for other indications mav exist. In such cases, 
discussion with the radiologist. in order to 
assess any possible hazard, is obviously indi- 
cated. 

(e) Examinations on Infants and Young 
Children. The referring doctor must appre- 
ciate that the smaller the child. the more diff- 
cult it is to avoid gonadal irradiation. It does 
not help to suggest to one’s colleagues that 
they avoid unnecessary examinations, as one 
often reads in articles on this subject. If a 
doctor believes that the examination is un- 
necessarv he would not have it done, and it is 
usually the result of the examination which 
indicates whether it has been necessary or not. 
The radiologist does not usually know enough 
about the patient to judge adequately the 
necessity for the examination, although discus- 
sion with him will often help. Such consul- 
tation must become a progressively more im- 
portant feature of medical practice as it 
becomes realized (and it certainly will become 
generally realized) that diagnostic radiology is 
not without hazard to the patient. In child- 
ren, this type of consultation is perhaps parti- 
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cularly important. and the radiologist can 
often suggest variations in technique or 
approach which may limit the hazard consider- 
ably and yet provide the information required. 
The referring doctor must learn to use his 
diagnostic radiologist in consultation in the 
same way as he uses any other consultant. The 
risks versus advantages of a surgical procedure 
are always carefully weighed. The risks of 
diagnostic radiology are very much less, but a 
similar assessment is often necessary. 


(f) Pelvimetry. Techniques for decreasing 
the amount of irradiation used have already 
been mentioned. If the suggestive evidence 
of Stewart et al. regarding the incidence of 
leukaemia and neoplasms in young children 
who have been irradiated, is confirmed, such 
reduction in radiation level will be essential 
if this examination is to be performed. It 
should be stressed at this stage that the point 
made in Stewart’s communication is not yet 
proven, and further studies will be awaited 
with considerable interest. Meanwhile, pelvi- 
metry should be undertaken only in cases 
where there is real doubt about the adequacy 
of the pelvic diameters. 

Radiation of the whole foetus should be 
avoided in any radiological technique, unless 
information about the foetal skeleton is speci- 
fically desired. Modified nelvimetry techniques 
using low levels of radiation must be em- 
ployed. 


V. Non-RADIOLOGISTS AND THE USE OF 
DIAGNOSTIC X-RAYS 


In a large number of occupations, both within 
and without the province of medicine, X-rays 
are emploved for diagnosis and analysis. They 
may be divided into two main groups, viz. 
those who conduct examinations on the human 
subject, and those who can only constitute a 
hazard to themselves. 

In the former group one places non-radio- 
logical colleagues, e.g. physicians who operate 
screens, general practitioners who do varving 
amounts of radiographic and fluoroscopic work 
(usually on portable or mobile machines), coun- 
trv practitioners who have varving standards of 
training in radiology, and dentists. Two other 
groups fall in this rather widely assorted group 
—chiropractors, and footwear dealers who use 
X-rays for fitting shoes. The safety of the 
procedures carried out by members of this 
group varies from completely adequate to com- 
pletely inadequate. 
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Provided one’s colleagues are adequately in- 
structed in the principles of fluoroscopy, and 
in the points which I have made earlier, there 
is no undue hazard in this procedure. It must 
be emphasized,- however, that adequate instruc- 
tion in the use of the fluoroscope, and a proper 
check on the safety of the radiation levels are 
essential for the security of patients. Diag- 
nostic radiology is so invaluable a branch of 
medicine that it would be quite incorrect to 
deny its advantages to country practitioners 
who may be remote from a radiologist. How- 
ever, the question of training again arises and 
such practitioners must appreciate their limita- 
tions and the potential hazards implicit in 
many of the procedures which they carry out. 

It is worth stressing, in passing, that the 
safety of an X-ray unit is often inversely pro- 
portional to its size and bulk. The idea that 
is current amongst many of one’s colleagues 
that because a unit is much smaller than the 
radiologist’s, the hazard is proportionately 
smaller, is quite incorrect. The opposite is 
usually true. This leads me to my next point 
which is dental radiography. 

Dental radiographs are taken at a much 
higher radiation level than radiographs of most 
other parts of the body. This is partly due to 
the physical conditions obtaining at the time 
of the examination, including short distance 
techniques, slow film speeds. absence of inten- 
sifving screens, etc. In addition, dental X-ray 
units are often insufficiently protected. in order 
to make them easily manoeuvrable. Attention 
has repeatedly been drawn to the fact that high 
levels of dosase mav be incurred bv a dentist 
who is not sufficiently conscious of the hazards 
of X-rays. Similarly high levels of radiation 
mav be given to the natient in the course of a 
full mouth examination although, admittedly, 
only a very small proportion of these X-rays 
would reach the patient’s gonads. The answer 
here, again, lies in adequate training of dentists 
in the type of radiography which they perform. 

I mention fluoroscopy of feet by shoe dealers 
to judge shoe fittings, only to condemn it out- 
right. I feel that education of the public will 
soon eliminate this hazard. As regards chiro- 
practors, I believe they frequently require full 
length spinal films, usually involving irradia- 
tion of the entire patient, including his gonads. 
I do not know whether chiropractic training 
includes training in the use of X-rays and in 
the avoidance of high radiation dosage. How- 
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ever, to me the procedure appears an unneces- 
sary radiation hazard, possibly with a fairly 
high risk. 

The second group of non-radiologists in- 
cludes veterinary surgeons, scientists in various 
fields, industrial radiographers, and even art 
connoisseurs. Without adequate training and 
supervision, any member within these groups 
may constitute a radiation hazard to himself 
and to those in his immediate vicinity. 


VI. LEGISLATIVE AND PUBLIC HEALTH 
MEASURES 


It is of some interest to note what has been 
done in other countries to safeguard the popu- 
lation against excessive irradiation, and to try 
to formulate an opinion whether legislative 
measures are desirable to avoid radiation 
hazard. 

In Great Britain there is no restriction on 
the purchase of X-ray apparatus and no licens- 
ing system is in force. The radiation hygiene 
code of Britain is slightly more stringent than 
that of the International Commission for Radio- 
logical Protection. There is no legal enforce- 
ment of this code. Protection surveys and 
radiation measurements are chiefly available 
through the National Physical Laboratory. 
This system is associated with, but is not neces- 
sarily responsible for, a radiation level from 
diagnostic procedures of 22% of natural 
radiation.” 

In the United States, practice and control 
vary considerably from state to state. The 
American College of Radiology has adopted a 
code of practice similar to that of the Inter- 
national Committee, and drawn up bv the 
American National Commission for Radiation 
Protection. By and large, there is no attempt 
at legislative control of radiation levels in 
diagnostic radiology. 

In Sweden, the Health Insurance Plan en- 
sures almost complete state control of sources 
of X-rays and a strict code of practice is 
enforced under state legislation, involving a 
licence to use X-rays or to own sources of 
X-rays. The state has a right to inspect all 
sources of radiation and diagnostic X-ray 
plants are inspected every 3 years. The Radio- 
physics Institute of Sweden controls radiation 
protection for the country. The United States 
and Sweden have a radiation level from diag- 
nostic radiology of about 100% of naturally 
occurring radiation. 
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Canada is in the process of evolving a radia- 
tion safety code for X-rays. I am not aware 
that it has been finally drafted, but it will 
certainly be based on the International Com- 
mission for Radiation Protection. 

France and Germany have voluntary codes 
of conduct similar to those of Britain and the 
United States. 

New Zealand is an imteresting case, inas- 
much as it has a tight system of registration 
and licence of all X-ray equipment by the 
Minister of Health under an Act of Parlia- 
ment. 

In South Africa we have no legislation for 
the use of diagnostic X-rays. The Council for 
Scientific and Industrial Research provides 
valuable services in radiation measurement and 
these are available at low cost for radiation 
exposure measurements and for consultative 
work. In South Africa there is no restriction 
on the right to purchase X-ray apparatus and 
no licence is required. A safety code by the 
CS.LR. is based on the International Com- 
mission’s recommendations, and compliance is 
purely voluntary. 

Arising out of this, one must ask whether 
legislation is desirable in this matter and if so, 
of what nature. 

There are grave practical difficulties in the 
enforcement of laws in a highly technical 
scientific field such as radiation control. There 
are many factors in radiation hygiene that are 
not readily definable for legal purposes. The 
problem varies considerably with the type of 
community under consideration. In New 
Zealand, with a small homogeneous population 
living in a highly socialized welfare state, a 
rigorous code is feasible and probably works 
admirably. The same is likely to apply to 
Sweden. However, it should be noted that 
the General Motors’ Corporation of the United 
States runs nearly twice as many diagnostic 
X-ray units as there are in the whole of New 
Zealand. 

It is my opinion that legislation, licence and 
regulation are bad ways to tackle the problem 
of radiation hygiene in South Africa. I do not 
think that X-ray machines should be restricted 
to radiologists any more than that scalpels 
should be restricted to surgeons. 

I should like to see registration of all sources 
of radiation in South Africa, with the C.S.LR. 
radiation hygiene service expanded to provide 
education and guidance to persons using radia- 
tion. Surveys and inspections on a voluntary 
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basis would r«pidly eliminate any existing 
hazards. Laws inevitably have loop-holes, and 
I am sure it would be possible to comply with 
any proposed legislation and yet not ensure 
hazard-free X-ray installations. 

Such obvious dangers as foot-screening 
apparatus in shoe stores would disappear if 
suitable steps were taken by a radiation 
hygiene service. A few articles in the lay press 
would certainly render them obsolete. 

As a private practitioner I would like to 
know that I could call upon the assistance of 
such a service to guard against any unwitting 
hazard. I would welcome a call from them 
asking to have a look around and offering to 
provide me with a report on the safety of my 
department. On the other hand, I should 
resent very much a Government department, 
armed with the formidable force of law, 
descending upon me to order me around and 
to tell me what to do. I feel that in the one 
case I am getting help from those qualified to 
help—a help which at present I have to seek 
out or laboriously provide myself—and help 
which I shall certainly act upon. In the other 
case, there have to be delegated powers and 
authorities. It does not need much imagina- 
tion to visualize what would happen in a 
small community such as the White com- 
munity of South Africa, and what invidious 
positions would arise. 

I think I can do no better in this connexion 
than to quote Taylor: !° 

“A small fraction of the cost of enforcing laws 
on radiation protection could, if spent on pro- 


phylaxis instead, accomplish far more than all 
conceivable laws and regulations.’ 


SUMMARY 


The use of X-rays in any form involves a 
certain risk to the health of the radiologist, the 
radiographer, assistants and patients, and pos- 
sibly to future generations. 


The risks to the health of radiologists, radio- 
graphers and assistants can be satisfactorily 
controlled by suitable training and supervision 
There is no risk to the health of the adult 
patient from properly conducted X-ray exami- 
nations. As far as the foetus and the infant 
are concerned, there appears to be a risk to 
health, probably related to total body irradia- 
tion. The risk is of developmental anomalies 
and possibly, though not yet proved, of blood 
dyscrasias, more especially leukaemia. This is 
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likely to be avoidable without loss of valuable 
information in the sick infant, by suitable 
changes of technique. Pelvimetry will need 
some modification to render it a safer examina- 
tion, if the suggested hazards are proved. 


The genetic hazard is as yet unknown. Asa 
potential hazard cannot be denied, radiation 
levels to the population must be kept to as 
low a level as is consistent with the practice 
of good diagnostic radiology. Simple adjust- 
ment of physical factors can reduce the ex- 
posure of the patient’s gonads to about a fifth 
of the conventional level. Further shielding 
of the gonads during examinations will effect 
further substantial reductions. Modifications in 
radiographic and fluoroscopic techniques and 
skills will also contribute. All radiologists 
must be thoroughly versed in the risks of their 
medium, and no one should use X-rays with- 
out appropriate training or without a suitably 
trained person available to check the radiation 
hazards involved. 

The medical profession must be made aware 
of the facts such as they are, so that they will 
not use radiology needlessly, and ensure that 
they use it to best advantage. 


With these qualifications, the degree of 
irradiation of the population from diagnostic 
radiology can be substantially reduced below 
present levels, and to a level at which most 
authorities agree that the genetic risk is slight 
and far outweighed by the advantages. 


Legislation is considered undesirable as a 
means of restricting the radiation hazards, but 
increased consultative facilities by a central 
body, together with registration of all sources 
of diagnostic X-rays, is to be recommended. 


OPSOMMING 


Die gebruik van X-strale in hoegenaamd enige vorm 
bring sekere gevare vir die gesondheid van die 
tadioloog, die radiograaf, die assistente en pasiénte 
en bes moontlik ook vir toekomstige geslagte mee. 

Die gevare vir die gesondheid van die radioloé, 
radiograwe en assistente kan op ‘n bevredigende 
manier gekontroleer word deur geskikte opleiding 
en toesig. ‘n Behoorlik uitgevoerde X-straal-onder- 
soek bring geen gevaar vir die gesondheid van die 
volwasse pasiént mee nie. Wat die fetus en die 
suigeling betref, skyn dit asof daar ‘n gevaar vir 
gesondheid is, en hierdie gevaar staan waarskynlik 
in verband met totale liggaambestraling. Daar is 
’n gevaar van ontwikkelingsanomalieé en moontlik 
ook van bloeddiskrasie, veral leukemie, hoewel laas- 
genoemde nog nie bewys is nie. Hierdie gevaar kan 
waarskynlik vermy word (sonder om waardevolle 
inligting oor die siek suigeling in te boet) deur 
geskikte veranderings in die tegniek. As daar bewys 
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kan word dat die gevare waarvan melding gemaak 
word, werklik bestaan, sal bekkenmeting op die een 
of ander manier gewysig moet word om dit ‘'n 
veiliger ondersoek te maak. 

Die genetiekgevaar is tot dusver onbekend. Aan- 
gesien ‘n potensiéle gevaar nie ontken kan word 
nie, moet bestralingspeile vir sover dit die bevolking 
betref so laag as wat verenigbaar met die praktyk 
van goeie diagnostiese radiologie is, gehou word. 
‘n Eenvoudige aanpassing van fisiese faktore kan 
die blootstelling van die pasiént se geslagskliere tot 
ongeveer een-vyfde van die konvensionele peil ver- 
minder. Verdere beskerming van die geslagskliere 
tydens die ondersoek sal ook ’n aansienlike ver- 
mindering tot gevolg hé. Wysigings van die radio- 
grafiese en die fluoroskopiese tegniek en vernuf kan 
ook ’n bydrae lewer. Alle radioloé behoort volkome 
op hoogte te wees van die gevare verbonde aan hul 
medium. Niemand behoort van X-strale gebruik 
te maak tensy hy behoorlik opgelei is of tensy ’n 
geskikte persoon byderhand is om die bestralings- 
gevare wat aan die ondersoek verbonde is, na te 
gaan en te kontroleer nie. 

Die mediese professie moet ook bewus gemaak 
word van die feite wat beskikbaar is sodat dokters 
nie onnodige gebruik van radiologie sal maak nie, 
en sodat hulle kan verseker dat hulle dit steeds 
tot die grootste voordeel sal aanwend. 

Met hierdie voorbehoude kan die mate van be- 
straling van die bevolking ten gevolge van diag- 
nostiese radiologie aansienlik verminder word tot 
benede die huidige peil, en tot ’n peil waar, volgens 
die mening van die meeste gesaghebbendes, die 
genetiekgevaar gering is en hoegenaamd nie teen 
die voordele opweeg nie. 

Daar word gemeen dat wetgewing 'n onwenslike 
manier is om bestralingsgevare aan bande te lé, 
maar groter konsultatiewe fasiliteite deur ’n sentrale 
liggaam, tesame met die registrasie van alle bronne 
van diagnostiese X-strale, word aan die hand gedoen. 
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ARTERIOGRAPHIC STUDIES 


IN PERIPHERAL VASCULAR DISEASE 


Eric SAMUEL, M.D., F.R.CS., F.F.R., D.M.R.E. 
CECIL Komins, M.B., CH.B., D.M.R., 
MICHAEL DENNY. M.B., CH.B., D.M.R. 


and 


LEON Morris, M.B., B.CH., D.M.R.D.. R.C.P. & S. 
lohannesburg 


Arteriography, once a medical curiosity, has as 
a consequence of newer techniques and con- 
trast media become one of the most important 
methods in the investigation of peripheral vas- 
cular disease. Nevertheless it is still regarded 
by many as an academic procedure and its 
practical importance is not fully appreciated. 
The purpose of this communication is to des- 
cribe the techniques of the arteriographic 
methods in use, to consider the indications for 
their use and to present illustrative cases show- 
ing typical radiological features of the com- 
moner vascular conditions. 


Arteriography must even to-day still be 
regarded as in its primitive stage in relation 
to the investigation of haemodynamics or peri- 
pheral vascular disease. Some pioneer work 
on the haemodynamic aspects of arteriography 
has already been performed by Gidlund,® but 
there is no doubt that a better understanding 
of this aspect will help considerably in our 
selection of the most suitable cases for surgery. 

There can also be little doubt that many of 
the disappointments of vascular surgery are a 
direct consequence of the inadequacy of our 
methods of surgical selection. All too fre- 
quently the patient comes to the clinic with 
advanced vascular disease, both the patient and 
his medical adviser being unaware of the ad- 
vantages offered by the newer methods of 
treatment. 

There can be little doubt that no patient 
should be subjected to conservative surgical 
measures such as sympathectomy, until an 
assessment of the anatomical defects has been 
made by arteriography. Bonney! has recently 
also pointed out the importance of excluding 


vascular disease in cases of lumbar sciatic syn- 
drome (Fig. 10). 


“AORTA, 


Common Iliac Arteries 
Right Left 


~ Femoral Arteries 
Right Left 


Profunda Femoris Arteries 
Right Left 


Popliteal Arteries 
Right Left 


Arteries of Lower Leg 
Right Left 


Chart I. Arteriographic report form with a diagram- 
matic record of the vascular changes. 


Equally, arteriography must be of a high 
technical standard and no arteriographic in- 
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vestigation should be regarded as complete 
without the following information* : 


i. The abdominal aorta from the level of the renal 
arteries to its bifurcation should be demonstrated. 

ii. The iliac vessels and the larger peripheral ves- 
sels of both lower extremities should be completely 
visualized during the one examination. 

iii. A timing mechanism is essential, enabling an 
assessment of the rate of flow to be made. By 
this means a clear indication of delayed exposures 
necessary in a slow circulation can be obtained. 
Apart from this advantage, accurate timing provides 
essential physiological information necessary for 
research purposes. 

iv. Attention must be directed to the demonstra- 
tion of the reformation or otherwise of a distal 
vessel. We are not entirely satisfied with the con- 
tention that arteriography may fail to demonstrate 
a patent terminal vessel where good collateral vessels 
exist, other than in cases of acute onset, ¢.g. trau- 
matic or embolic lesions. 


METHODS OF INVESTIGATION 


1. Trans-Lumbar Aortography (Fig. 9). Until 
1953 this was the standard technique for 
visualization of the abdominal aorta. The 
method employed is as follows: 

A No. 16 six-inch or longer needle is in- 
serted 5 fingers’ breadth from the spinous 
process below the twelfth left rib. It is then 
advanced parallel to this rib, but is directed 
obliquely in a ventral direction until it im- 
pinges on the vertebral body. If done under 
local anaesthesia, infiltration through the ad- 
vancing needle is practised. Under general 
anaesthesia a saline-filled syringe is attached 
to the needle. Once the vertebral body is 
reached, the needle is advanced anteriorly until 
it slips over the anterior margin of the body, 
when it usually passes into the aorta. 

The technique in most cases presents no 
difficulty but, on occasions, arteriosclerotic 
tortuosity or scoliosis of the spine may result 
in failure. Deformity of the aorta due to 
partial horseshoe kidney is another cause of 
failure. Puncture of the aorta below the upper 
level of thrombosis, as in a Leriche syndrome, 
will naturally fail. Direct puncture of a 
thoracic or abdominal aortic aneurysm is, in 
the authors’ opinion, contra-indicated. Once 
successful puncture of the aorta is achieved, 
perfusion and injection of contrast medium 
is performed as described in the following 
method : 


* A form of report is illustrated in Chart I. See 
also Fig. 1 
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2. Seldinger Catheter Replacement Tech- 
nique (Figs. 2-7). Seldinger?! described a 
method of percutaneous arteriography whereby 
a polythene catheter could be passed via a 
cannula into an artery. The advent of this 
technique greatly widened the scope of arterio- 
graphy. 

The apparatus consists of a cannula con- 
taining a needle, which projects beyond its 
end, and a central stylet. A thin guide wire, 
with an extremely flexible blunt tip, having 
an overall diameter a fraction smaller than 
that of the inner lumen of the cannula, is 
used. A polythene catheter which passes easily 
over the guide wire, and a gasket type of 
Record of Luer-Lok connexion for the catheter, 
complete the list of instruments necessary for 
this technique. The needles, cannula and wire 
are made in 2 sizes. To puncture the femoral 
artery, the No. 205 cannula guide wire and 
catheter are used. 

After preliminary local anaesthesia (which 
also has the double purpose of anaesthetizing 
and fixing the femoral artery) this artery is 
transfixed by the cannula and needle. The 
needle and stylet are removed and the cannula 
slowly withdrawn until its point slips into the 
lumen of the artery. It is then depressed to 
lie in the long axis of the vessel. The flexible 
guide wire is passed approximately 2-3 inches 
into the aitery, and the cannula withdrawn 
over the wire. Firm pressure over the artery 
is applied proximal to the site of puncture. 
The polythene catheter is then threaded on to 
the wire until it reaches the skin. Both wire 
and catheter are then passed up the artery 
and immediately blood is seen to pass into 
the catheter, between its inner wall and the 
guide wire. The latter is slowly withdrawn 
while the catheter is pushed up to the required 
level. 

The wire having been removed, saline per- 
fusion is immediately started and the catheter 
is cleared of blood. Continuous slow saline 
perfusion in a closed system is vital for suc- 
cess and safety, and is too little practised in 
arteriographic studies. We cannot too strongly 
condemn the procedure of barbotage as recom- 
mended by Glen.’ This is not only unneces- 
sary, but is dangerous owing to the extremely 
rapid formation of lamellar clot within the 
needle and on occasions in the connecting sys- 
tem. This not only leads to doubt whether 
the needle is adequately positioned, owing to 
the reduced rate of blood flow, but also in- 
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creases the possibility of arterial embolization 
when the lamellar clot is stripped off the 
needle during the subsequent pressure injec- 
tions. 

Injection of dye in peripheral vascular 
studies, commencing with visualization of the 
aorta, is best made by a pressure device and, 
for full and adequate visualization of the 
arterial tree, 50 cc. of a 76% solution is 
necessary. There are those who use either less 
or more, but we have arrived at the figure of 
50 cc. from experience, finding that this 
amount gives good coverage whilst permitting 
a repeat injection, if necessary. 

Urografin, 76% strength, one of the newer 
contrast media, is used. It has been found 
to give good contrast and produces little or 
no unpleasant side effects. Furthermore, it is 
patently less irritating to the vessels than the 
older diodone compounds and enables exami- 
nation in the vast majority of cases to be 
carried out under local anaesthesia. 

Injection of dye is accomplished by use ot 
a pressure apparatus as described by Stirling.*? 
We find that this is preferable to manual 
injection, giving as it does a greater contrast 
and eliminating the danger of broken syringes. 
We have replaced the glass syringe in the 
Stirling apparatus by a 50 c.c. metal syringe, 
thus further improving the efficiency of the 
apparatus. Stirling?? has also shown experi- 
mentally that there is no danger in using a 
hand lever type of injection device. 

Consideration of the relative merits of trans- 
lumbar aortography and retrograde catheteriza- 
tion is unnecessary, as in the practice of 
angiology both methods are essential and are 
mutually complementary. Glen’? and more 
recently Lautre!? have, however, suggested that 
the translumbar technique is preferable, both 
because of ease of performance and lack of 
danger. This belief we find difficult to accept 
as neither author gives evidence of having any 
appreciable experience of the catheter replace- 
ment technique. One of us (M. D.) has used 
both methods extensively, and is of the opinion 
that the Seldinger method?! is without doubt 
preferable to the translumbar technique. 

Advantages of the Seldinger Technique. We 
prefer this method for the following reasons: 

1. Sutton** has indicated that the femoral 
artery is the most easily punctured. The 
Seldinger technique?! is easily learned, and we 
would rate the ease of puncture and insertion 
of the catheter as equivalent to translumbar 
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puncture (presuming a knowledge of both 
techniques). 

2. Lautre!? has questioned the advisability 
of puncture of the femoral artery as this vessel 
is so often the site of a disease process. Again 
doubt must cast on this statement, as we have 
used the femoral puncture tor many examina- 
tions and on not one occasion has any com- 
plication developed. Complete peri-arterial in- 
filtration with 10 c.c. of 2% procaine has been 
carried out in all cases, even in those rare 
instances where general anaesthesia has been 
used. 

3. Puncture of the aorta also carries the risk 
of inadvertent production of a dissecting 
aneurysm.’ Dissection of the aortic wall as a 
result of lumbar aortography may occur even 
with the most careful techniques. Lindgren! 
has shown that, even with the most careful con- 
trol of the position of the needle, the forcible 
injection of contrast medium at high pressure 
may cause the aorta to contract, or may 
displace the needle. Respiratory movement 
may also cause the tip of the needle to enter 
the opposite wall and cause dissection. Such 
a complication may lead to misinterpretation 
of the radiographs.> In a recent article Lautre!? 
almost certainly presents an example of such 
an occurrence. 

4. In the vast majority of cases the 
Seldinger technique?! requires only local anaes 
thesia, whereas in the average European patient 
general anaesthesia is often required for the 
translumbar examination. 

5. With the catheter in the artery and a 
good return flow of saline from the system, 
the possibility of extravasation, either into the 
sheath or into the peri-aortic tissues, is elim:- 
nated. The leakage of blood through the 
aortic puncture with subsequent fibrosis in 
this region, which may occasion difficulty at 
the time of operation, is likewise eliminated. 

6. We have no cases of embolization follow- 
ing the use of the catheter, even in extremely 
advanced cases of atherosclerotic disease. 
Frank* has had one minor episode of emboliza- 
tion, and Lautre has also had a similar case 
following a translumbar puncture. 

7. Impaction of the catheter on tortuous 
atherosclerotic iliac arteries has been encoun- 
tered on 2 occasions (Figs. 14, 15A). Frank 
has also noted difficulty in a further 2 cases. 
The authors believe that slow insertion of the 
catheter probably obviates this. In one 
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Fig. 1. Complete coverage of the arterial system frorn 
the abdominal aorta to the ankles. The lower leg 
circulation is obtained by a subsequent second leg 
series taken at 15 seconds. 

The pelvis and the first series leg films are taken at 4 
and 7 seconds respectively. 


Fig. 2. Instruments for Arteriography. 


1. Receiving dish. 10..Translumbar, femoral 
2. Gauze swabs. and carotid needles. 

3. Sterile gown. 11. B.D. Luer Lok Bivalve. 
4. Sterile towelling. 12. Seldinger 160 and 205 
5. Saline Vacolitre. needles and cannulae. 


6. Plexitron transfusion 13. Seldinger No. 205 


set. guide wire. 
7. Spirit bowl. 14. Seldinger 205 polythene 
S2cx., 10 2 cc. catheter an gasket 
and 50 c.c. syringes. connexion. 


9. Perfusion connexion. 


Fig. 3. Seldinger Technique. Preliminary puncture of 
the skin under local anaesthesia. 
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examination in which this occurred, rapid in- 
jection of saline while passing the catheter up 
the artery proved to be an effective means of 
dislodging the catheter. Vigorous perfusion 
of the polythene catheter whilst it is being 
advanced will also help to avoid any damage 
to the arterial wall. 
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Fig. 8. Direct femoral arteriogram, rarely used in 
pre-operative radiological diagnosis of peri- 
pheral vascular disease. 


Fig. 9. The patient on the arteriogram table, with 
a constant saline perfusion through the trans- 
lumbar route. The second X-ray tube used for 
radiography of the legs is not shown. 


Fig. 4. A spout of arterial blood through the cannula 
which has been withdrawn through the posterior wall 
of the artery into the lumen of the vessel. The guide 
wire is poised ready to be passed into the artery. 


Fig. 5. The wire and enveloping polythene catheter are 
passed into the artery. ‘ 


Fig. 6. The guide wire has been removed and an 
immediate reflux of blood into the catheter takes place. 
The perfusion syringe is attached. 


Fig. 7. Perfusion with saline is rapidly commenced and 
blood is cleared from the catheter. 
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8. The danger of direct puncture of the 
renal or mesenteric vessels® is avoided, and in 
most cases unnecessary flooding of the renal 
arteries” can also be avoided by placing the 


catheter tip at a lower level. Likewise the 
production of a haemothorax or chylothorax!® 
is avoided. 


MEDICAL PROCEEDINGS MEDIESE ByDRAES 


31 Augustus 1957 


Fig. 10. Occluded right common iliac artery in a 
patient repeatedly treated for a sciatic syndrome. 
The laminectomy of the 4th and 5th lumbar verte- 
brae indicates the lengths to which treatment for this 
mistaken diagnosis was carried. 


Fig. 11. Inadvertent catheterization of a tributary 
vein with extravasation following a 5 c.c. test dose 
for the catheter position. In any case where any 
doubt exists, a test dose is used. 


Fig. 12. Transient localized spasm of the right 
femoral artery at the point of insertion of the 
catheter. Rapid enlargement of partially developed 
collaterals ensures refilling of the distal femoral 
artery. This spasm may develop when repeated 
puncture of the femoral vessel has been attempted. 


9. No cases of ileus have occurred with the 
Seldinger catheter technique, although we are 
aware of this having developed when the 
translumbar technique under general anaes- 
thesia has been used. 

10. In cases with marked hypertension 
translumbar puncture is unwise as, on removal 
of the needle, an uncontrollable leak may 
occur, with the formation of a massive retro- 
peritoneal haematoma. In cases of this nature 
the punctured femoral artery is accessible and 
haemorrhage can be controlled by digital 


pressure. 
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Fig. 13. Operative aortogram on the case illustrated 

in Fig. 12, demonstrates the normal continuity of the 

right femoral artery and reversion of the collaterals 

to a normal calibre. A bypass graft was placed 

accross the origin of the left common iliac vessel. 

Fig. 14. Impaction of the catheter at the aortic bifurcation. In rare cases where this occurs, release is usually 
obtained by rapid injection of saline as the catheter is passed upward. 

Fig. 15A. Translumbar aortagram on the case illustrated in Fig. 14, showing the irregularity of the bifurcation 
where the catheter impacted. 

Fig. 15B. Reformation of obstructed femoral arteries in the case illustrated in Figs. 14 and 15A. 


The possibility that a patient is on anti- mind before an arteriographic procedure. Ex- 
e=.9 coagulant drugs must be constantly borne in cessive haemorrhage will occur in such cases 
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and here again control is only possible where 
the puncture site can be compressed, as in 
femoral puncture. 

11. Direct puncture of the abdominal or 
thoracic aorta when aneurysms may be present 
should not be undertaken lightly. If the 
angiologist uses the translumbar route, the 
puncture must be above the aneurysm; but as 
it is often not possible to locate the exact 
site of the aneurysm, the catheter technique 
is again the method of choice. 

Briefly, then, we consider that aortography 
is best performed by the Seldinger technique.*! 
Where this fails, or where neither femoral 
vessel is palpable, the translumbar technique is 
of necessity employed. 

In general, the risk of any complication of 
arteriographic procedures must be assessed in 
relation to the value of information that may 
be obtained. The risks of vascular study may 
be grouped into (a) local and (4) general. 
Under the general group the risk is one of 
reaction to the contrast media injected, which 
may result in either an allergic (drug sensitive) 
or anaphylactic reaction. Some degree of 
security can be obtained by sensitivity testing, 
but it is doubtful if any means of obtaining 
warning about the possibility of an anaphylac- 
tic reaction is available. 

Local complications, as far as translumbar 
aortography is concerned, have already been 
discussed in connexion with the Seldinger 
technique. The theoretical and actual compli- 
cations of the latter technique are: 

1. Passage of the guide wire through the 
posterior wall of the artery. This really reflects 
the inexperience of the operator. Normally the 
guide wire passes easily up the artery. Where 
resistance is encountered, the wire must be 
withdrawn and the cannula passed up into 
the artery for a short distance. The hilt of the 
cannula is then depressed on to the skin, thus 
directing the end of the wire into the line 
of the long axis of the artery. The guide wire 
is again inserted and, in most cases, no further 
difficulty is experienced. 

2. Spasm and occlusion of the femoral artery 
at the site of puncture. We have had one 
transient spasm at the site of insertion of the 
catheter (Figs. 12, 13). 

In our practice, irrespective of whether 
general anaesthesia is utilized or not, peri- 
arterial procaine infiltration is practised as a 
routine. 
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Fernstrom? has carried out 750 Seldinger 
insertions in 400 cases in the younger age 
group without mortality or complications. 

3. Inadvertent catheterization of a vein with 
extravasation following a high pressure injec- 
tion may occur (Fig. 11). 

4. Impaction of the catheter in an occluded 
iliac artery in the presence of palpable femoral 
pulses is a rare cause of failure. Should this 
occur, the catheter is removed and either the 
opposite femoral artery is catheterized or a 
translumbar approach is used. In any case 
where there is any doubt about the position 
of the catheter, a test dose of 5 c.c. should be 
given and a radiograph taken immediately. 

We know of only one case in another series 
where a thrombosed iliac artery was demon- 
strated, a palpable femoral pulse being present. 

The patient is hospitalized for one night 
following a vascular study and the authors con- 
sider that after any vascular study the patient 
should be under observation for the subsequent 
24 hours. 

Premedication consists merely of 14 grains 
of Seconal. Pethidine is avoided as it fre- 
quently precipitates episodes of nausea and 
vomiting, usually at the time when the exami- 
nation is scheduled to start. No food or fluid 
is given for the 6-hour period preceding the 
injection of the dye. Urografin 76%, a newer 
contrast medium, is far less irritating and is 
tolerated more satisfactorily by the patient than 
the diodone brand of contrast media. Routine 
intravenous sensitivity tests are carried out in 
the nursing home before the injection but, as 
yet, no cases of sensitivity have been noted or 
have developed during the subsequent exami- 
nation. 

The apparatus used has already been des- 
cribed!° and provides for one pelvic film for 
the abdominal aorta and 2 full length leg 
films. A foot tunnel allows for final (12 x 
10) films of the feet. 

Arteriography of the femoral artery (Fig. 8), 
at the time of operation or otherwise, is per- 
formed by a portable automatic changer 
utilizing one 34” x 14” cassette on which 2 
serial images of the leg are radiographed. The 
apparatus is remotely controlled, obviating ex- 
posure of radiological technicians and avoiding 
interference in the vicinity of the operating 


field. 


(To be continued) 
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Drip therapy 
without 
a tube 


NULACIN 


In the past, the successful treatment of many cases of peptic ulceration demanded hospital conditions. 
Now, by means of NULACIN Tablets, it is possible to control gastric hyperacidity without any incon- 
venience to the patient. By using NULACIN Tablets as directed, an ambulant patient can obtain all the 
advantages of intragastric milk-alkali drip therapy. 


freer 
gruel fractional 
duodenal ulcer 


“CASTRIC ANALYSIS Superim; 
test-meal curves of five cases 


GASTRIC ANALYSIS Same patients as in Fis. te two 
later, effect of 
(3 an —' Note the return 

idity = Nulacin is discontinued 


Sole African distributors : 


B.P.D. (S.A.) (PTY.) LIMITED, 
P.O. Box 45, Jeppestown, 
Transvaal 


INDICATIONS 


NULACIN tablets are indicated whenever neutralization of the gastric contents 
is required: in active and quiescent peptic ulcer, gastritis, gastric hyperacidity. 

Beginning half-an-hour after food, a NULACIN tablet should be placed in the 
mouth and allowed to dissolve slowly. During the stage of ulcer activity, up 
to three tablets an hour may be required. For follow-up treatment, the 
suggested dosage is one or two tablets between meals. 

NULACIN tablets are not advertised to the public, have no B.P. equivalent, 
and a dispensing tube of 25 tablets is freely available throughout South Africa 
and Rhodesia. 

‘NuLacin tablets are prepared from whole milk combined with dextrins and 
maltose, and incorporate Magnesium Trisilicate 3.5 grs.; Magnesium Oxide 
2.0 grs.; Calcium Carbonate 2.0 grs.; Magnesium Carbonate 0.5 grs.; Ol 
Menth. Pip. q.s. 


BIBLIOGRAPHY 

The Control of Gastric Acidity. Brit. Med. J. 26th July, 1952, 2, 180-182 

Medical Treatment of Peptic Ulcer. Med. Press 27th February, 1952, 227, 195-199 
Notes on Remedial Agents. Med. Rev. es. 1952, 46, 

Discussion on Peptic Ulceration. Proc. Roy. Soc. Med. May, 1953, 46, 354 

a tee ey on Gastric Acidity of “NULACIN” Tablets. Med. J. Aust. 26th November, 1953, 
Control of = Acidity by a New Way of Antacid Administration. J. Lab. Clin. Med. 
Further Studies on the Reduction of Gastric Acidity Brit. Med. J. 23rd January, 1954, 


1, 183-184 
Clinical Investigations into the Action of Antacids. The Practitioner Ff 1954, 173, 46 
Management of Peptic Ulceration in General Practice. Med. World. |. December, 1954, 


81, 591-601 
Drip Method in the Treatment of Peptic Ulcer. Amer. J. Dig. 
Din March, ime 67-71 


Sole Rhodesian distributors: 
R. F. OAKLEY & CO. (PVT.) LTD. 
7 Gordon Avenue, Salisbury 


HORLICKS LIMITED 


PHARMACEUTICAL DIVISION 
SLOUGH, BUCKS. 
541/55 
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SOPENTAL 


is indicated 


INSOMNIA. in those cases of insomnia where the patient 
experiences difficulty in getting off to sleep, SOPENTAL has an 
advantage over other barbiturates, since its short action is less 
likely to leave yar patient in a state of depression during the morn- 
ing followi inistration. The normal dosage employed is one 
or two tablecs (in the average patient one tablet is sufficient) 
immediately before retiring. 

PREOPERATIVE TREATMENT. SOPENTAL may be used as 
a basal anaesthetic prior to surgical operation, its sedative effect 
minimizing the amount of general anaesthetic required. In these 
cases the normal procedure is one tablet the evening before opera- 
tion, a further tablet two hours before, and, if necessary, a third 
tablet one hour before operation. 

OBSTETRICS. SOPENTAL may be employed for the production 
of obstetrical amnesia, where the optimum dose is that which 
reduces pain without depressing uterine contractions. Here it is 
usual to start with one tablet at the commencement of labour, 
repeating the dose, when necessary, up to a maximum of five 
tablets. 

ACTION AND USES. SOPENTAL is one of the more rapidly 
acting barbiturates, but its duration of action is short. 

SOPENTAL is the mono-sodium derivative of 5-ethyl-5-(1-methyl- 
butyl)-barbituric acid. 

SOPENTAL is almost completely destroyed by the liver, and is 
therefore useful in cases of impaired renal function. 

SOPENTAL is issued as tablets of Pentobarbitone Sodium I} 
grains in each, in bottles of 40 and 500. 


Manufactured in South Africa by 


PETERSEN 
LIMITED 


Established 1842 
P.O. Box 38 P.O. Box 2238 P.O. Box 1684 
CAPE TOWN SALISBURY DURBAN 
P.O. Box 5785 P.O. Box 1200 P.O. Box 1005 
JOHANNESBURG BULAWAYO BLOEMFONTEIN 


240-3-E-PS 
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the new improved.. 
BIRTCHER 


YFRECATOR 


An old and trusted friend in a new and improved form. 
Over 100,000 Hyfrecators are in daily use throughout the 
world for the permanent removal of warts, superfluous 
hair and other unwanted growths, as well as for cervical 
coagulation. 

This small compact unit, which hangs in the surgery 
ready for instant use, has proved its worth to General 
Practioners and Specialists over and over again. 

The new improved model offers double the power, 
easier adjustment and smoother control of current at 
all power levels. 


PRICE: £29-10-0 complete for all techniques 
including cervical cautery. (D.C. model also 
available at slightly higher price.) 


Write for free booklet “A Symposi on Electrodesi ion and 
Coagulation” to-day, or ask your favourite Surgical House for a 
demonstration. 


Available from all reputable Surgical Dealers or from 
the Sole Distributors: 


Wedical 
SPECIALISTS FOR PHYSICAL MEDICINE APPLIANCES 


P.O. Box 3378 JOHANNESBURG Telephone 23-8106 
236 Jeppe Street 
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FOR MILD FORMS OF PAIN 


Background to Tercin “Aspirin and phenacetin are effective and useful, and a sedative effect 
is obtainable if a barbiturate is combined with them ... The reputation of codeine as a pharma- 
cologically useful drug is at present waning, for the analgesic effect of the compound tablet of 
codeine B.P. is probably due more to its content of aspirin and phenacetin than to the kgr. (8 mg.) 


of codeine present. It is a weak analgesic even when given in full doses.” 
, (Brit. Med. J. 1952 (Oct. 25th) ii, p.928) 


tant aspect of Tercin therapy is that it 
with butobarbitone. It is indicated for does not cause constipation. Tercin is 
the relief of mild forms of pain for which available in tablets containing aspirin 
tablets of aspirin, phenacetin and codeine 5 grains, phenacetin 3 grains and buto- 
have hitherto been prescribed. An impor- barbitone } grain. 


DOSAGE: One or two tablets as required. A total dose of 
eight tablets daily should generally not be exceeded. 


Tercin combines aspirin and phenacetin 


BRITISH DRUG HOUSES (South Africa) (Pty.) LTD. 
I123 JEPPE STREET, JOHANNESBURG 


For Infant Feeding... 


FULL CREAM ACIDIFIED MILK i 


. . . is an acidified, full cream, powdered milk 
with added carbohydrates for the feeding either 
partially or completely of healthy babies from birth 
onwards. It is also recommended in cases of 
vomiting and Marasmus, Skin Disorders, Dyspepsia, 
Diarrhoea and is specially suitable for the feeding 
of the premature infant. 

For further information and literature write to 
Nestlé’s Medical Service, P.O. Box 1568, Durban. 


OF 


PERCENTAGE COMPOSITION (Dry Powder) 


LACTIC 


8.5 2.2 3 


17 16.5 23.5 4.3 12.5 12.5 


A NESTLE’S PRODUCT 


SUCROSE MALTO STARCH 
FAT PROTEIN LACTOSE SALTS (added) DEXTRIN (added) (pre-cooked) ACID MOISTURE 
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An Introduction to 


Electrocardiography 


By L. Schamroth, 
M.B., B.Ch. (Rand), M.R.C.P.E., F.R.F.P.S. 


University of Witwatersrand and General Hospital, 
Johannesburg 


Table of Contents 


Chapter | Basic Principles. 
2 Myocardial Death, Injury and Ischaemia. 
3 Bundle Branch Block. 
4 Ventricular Hypertrophy. 
5 Digitalis and Potassium Effect. 
6 Disorders of Cardiac Rhythm. 
General Observations. 
Appendix: Elementary Electrophysiology. 


Special Features of this Book 


@ It provides one of the simplest accounts avail- 
able of the electrical activity of the heart. 


@ It contains an easily understood explanation of 
disorders and disturbances of cardiac rhythm. 


@ A striking feature is the simplified presentation 
of the principles of unipolar electrocardio- 
graphy. 

@ Clarity of presentation has been the author’s 
aim. 

@ Theoretical considerations have been reduced 
to a minimum, emphasis being placed on the 
practical aspects of electrocardiography. 

@ Every statement has been profusely illustrated 
with virtually self-explanatory diagrams, 
necessitating a minimum amount of text. 


@ No specialized knowledge is needed to under- 
stand this account of electrocardiography. 


@ Itis ideal for beginners (both undergraduate and 
post-graduate). 


Order Form 


To: Juta & Co., Limited, 


P.O. Box 30 P.O. Box 1010 
Cape Town Johannesburg 


Please forward... copy/copies of 
“An Introduction to Electrocardiography"’ by 
L. Schamroth, price 2ls. (Outside Cape 
Town 22s. 3d.) Packing and postage 9d. 
extra. 

t enclose my remittance. Kindly debit 
my account *. 


Name 
Address 


* (Please delete words not required) 


THIS PILL © 


CALLED 


““BANTRON”’ 


JUST HOW EFFECTIVE |S 
“BANTRON” AS A 
SMOKING DETERRENT? 


MEDICAL RESEARCH 
REVEALS, THAT 
“BANTRON” IS A SAFE 


AND EFFECTIVE DETER- 
L RENT TO STOP SMOKING 


CAN 


IT IS CLAIMED TO BE 
THE ONLY ANTI- 
SMOKING PRODUCT ON 
THE MARKET TO-DAY 
WITH REAL CLINICAL 


YOU BACKGROUND 
STOP SMOKING! 


TRADE ENQUIRIES: HENMAUR PHARMACEUTICALS, 
P.O. BOX 9560, JOHANNESBURG. 


CLINICAL APPETITE DEPRESSANT 


AYDS 


THE VITAMIN MINERAL CANDY 


CLINICAL EVALUATION OF APPE- 
TITE DEPRESSANTS (Delaware State 
Medical Journal Volume 26, No. 11) 
reveals that AYDS isa scientific, medi- 
cally sound weight-control product. 

It contains valuable vitamins as well 
as minerals. Therefore when you follow 
the Ayds directions conscientiously, 
you not only lose weight and look 
better, but should also feel better, 
more alive, healthier. 


Trade Enquiries: 
HENMAUR PHARMACEUTICALS, 
P.O. Box 9560, Johannesburg. 
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this beautiful book free One 
Salome by Oscar Wilde 


The haunting story of Salome is here crystallised into a work 
of art, magnificent in its tension between barbaric savagery 
of theme and jewelled sophistication of style. Bound in 
turquoise brocade, with brilliant two-colour engravings, 
this fine book is free to all who join The Folio Society. 
Membership brings you special illustrated editions of the 
world’s great books, ranging from Chaucer, Dostoevsky and 
Rupert Brooke to lesser-known classics such as The London 
Spy and Memoirs of the Mogul Court. Post coupon to-day 
for 16 page illustrated prospectus describing the new pro- Cant 
gramme for 1957. 


Membership brings you exclusive editions of 
the world’s great books from Omar Khayyam and 
Boccaccio to Rupert Brooke and Wilkie Collins. 
With illustrations by distinguished artists, these 
handsome volumes are individually designed and 
craftsman-made, yet they often cost no more than 
ordinary books. 

Send to-day for the illustrated 16-page Pros- 
pectus, describing the new Programme and giving 
details of all previous publications—or better 
still, complete the enrolment form below and 
become a member immediately. 


THE FOLIO SOCIETY 


JUTA & CO., LIMITED 
CAPE TOWN * JOHANNESBURG 


ENROLMENT FORM 
To: JUTA & CO. LTD., 
P.O. Box 30, Cape Town or P.O. Box 1010, JOHANNESBURG 
P LEASE enrol m2 as a m2mber/renew my membership* of the Folio Society. Send me the titles I have marked below, as published 
(minimum four volumes). In addition I am to receive, free of charge, a copy of SALOME by Oscar Wilde and Tue FoLio as 
published. 
* T enclose my remittance for £ : s. d. 
* LT undertake to pay for each 1957 book on receipt. (Post and packing extra: 1s. per volume.) 
* STRIKE OUT WHAT DOES NOT APPLY. 


PUBLICATIONS FOR 1957 


PLEASE MARK TITLES REQUIRED o--9 


...CANTERBURY TALES: VOL. II ...A MIDSUMMER NIGHT’S DREAM 
(FEB) 19s 6d (JULY) 19s 6d 
..CRIME AND PUNISHMENT ..TALES OF MYSTERY AND 
(MAR) 28s 6d IMAGINATION (AUG) 22s 6d 
..-MEMOIRS OF THE ...EL ZARCO THE BANDIT (sept) 18s 0d 
...THE HISTORY OF MR POLLY ..GALLEY-SLAVE (oct) 17s 0d 
(MAY) 18s 0d ...PRIDE AND PREJUDICE (Nov) 21s 0d 
...THE WATERLOO CAMPAIGN ...BIBLE AS LITERATURE: VOL. I 
(JUNE) 21s 0d (DEC) 30s 0d 
Dr 
Miss BLOCK LETTERS PLEASE 
(J/FS/57) 
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VOLUME V (THE AMERICAS) NOW READY 


THE Tames ATLAS 
OF THE WORLD 


MID-CENTURY EDITION 


‘THE Times’, Lonpon, and the Edinburgh Geographical Institute 
of JoHN BARTHOLOMEW & Son, Lrp. have worked together on this Mid- 
Century Edition of THE TIMES ATLAS OF THE WORLD. 

The demand for a completely up-to-date atlas is at last met by the 
publication of this new edition of The Times Ajlas, the standard to which 
all other atlases are compated. The present volumes, NorTHERN Europe, 
the Americas, and the MEDITERRANEAN AND AFRICA ate the first to appear 
of five uniform volumes, each covering a section of the world, each com- 
plete and independent. They measure 194” x 124”. 120 double-page maps, 
each measuring 24” x 194”, will appear in the complete atlas. No effort 
of scholarship, cartography, engraving, or book-making has been spared 
to make this atlas the finest available to-day. All the plates are printed in 
eight colours, and the volumes are bound in heavy library cloth lettered 
in real gold on front and spine. 


The Atlas will comprise five volumes, 
to be published in the following order: 


First: NORTHERN EUROPE (Volume III) 

SEconD: MEDITERRANEAN AND AFRICA (Volume IV) 
Tuirp: THE AMERICAS (Volume V) 

FourtH: THE WORLD, AUSTRALIA, EAST ASIA (Volume I) 
Frnat: INDIA, MIDDLE EAST, RUSSIA (Volume II) 


Three volumes are now ready—Volume III 

(Northern Europe); Volume IV (The Medi- 

terranean and Africa) and Volume V_ (The 

Americas). The final volumes will follow at annual 

intervals. Price £5 5s. each volume (carriage 

extra), or £26 5s. Od. for the complete set of 
Five Volumes. 


ORDER NOW FROM — 


JUTA & CO. LIMITED 


P.O. Box 30 * Cape Town : P.O. Box 1010 * Johannesburg 


SOLE DISTRIBUTORS TO THE TRADE FOR 
SOUTH AFRICA AND THE RHODESIAS 


ay 
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NEW... 


ACH 


Tetracycline Buffered with Sodium Metaphosphate 


A NEW IMPROVED FORM OF A CLINICALLY PROVEN ANTIBIOTIC 


ACHROMYCIN V combines the well-known antibiotic, tetracycline, with metaphosphate 
to provide greater and more rapid antibiotic absorption in the intestinal tract. This 
increased absorption is evidenced by significantly higher blood levels and by an increased 
rate of urinary excretion of the ingested drug. 


CHEMICALLY CONDITIONED FOR GREATER CLINICAL EFFICIENCY 


The chemical structure of ACHROMYCIN remains unaltered. However, its tetracycline 
action is intensified. Chemically conditioned with metaphosphate, ACHROMYCIN V 
places a newer, more effective therapeutic agent in the hands of the physician. 
ACHROMYCIN V is indicated in all conditions indicated for ACHROMYCIN Tetracycline. 
The recommended dose remains the same, one gram per day for the average adult. 


Available: Bottles of 16 and 100 Capsules “2 
Each Capsule (pink) contains: 

Tetracycline equivalent to tetracycline HCi . 250 mg. 

Dosage: 6-7 mg. per Ib. of body weight per day for children and adults. 


* Reg. U.S. Pat. Off. 


AGHROMYGINV greater antibiotic absorption|faster broad-spectrum action 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 


Sole Distributors tor South Africa and Central African Federation: 
ALEX. LIPWORTH LTD., JOHANNESBURG, CAPE TOWN, DURBAN AND SALISBURY 
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DAPTAZOLE BRAND OF AMIPHENAZOLE 


2:4-Diamino-5-phenylthiazole hydrochloride 


and Morphine 


, in the treatment of intractable pain 


A further clinical report on the use of “Daptazole” and 
Morphine published in the “British Medical Journal” of 21st 
January, 1956, confirms that the administration of “Daptazole” 
with large doses of Morphine results in the alleviation of the 


intractable pain of terminal carcinoma. 


“Administration of large amounts of morphine 
without respiratory depression, narcosis or 


In this paper depression of the cough reflex; amiphenazole 
the results of the treatment in apparently prevents the onset of any marked 
127 cases are tolerance to morphine, and possesses a central 
described and the main nervous stimulant action of the caffeine type; 
advantages of the com- and treated cases have a bright mental outlook 
bination summarized thus :— under otherwise hopeless conditions.” 


Daptazole is a product of A. & G. Nicholas Ltd., Slough, Bucks., England. 


Further information and literature available on request from:- 


KEATINGS PHARMACEUTICALS LIMITED 


P.O. BOX 256, JOHANNESBURG, 


Pe ™ 
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Therapeutic dose for iron-deficiency, nutritional and perni- 
cious anemias is now only two IBErot Filmtabs daily. 

For prophylaxis in the anemias of old age, pregnancy and 
convalescence (particularly in post-gastrectomies): one or 
more IBEROL Filmtabs daily as required. 


PORT ELIZABETH - EAST LONDON - DURBAN - QUEENSTOWN - PIETERMARITZBURG 


JOHANNESBURG - PRETORIA - BLOEMFONTEIN - CAPE TOWN 


& Published by the Proprietors Juta and Co. Ltd., 43 Pritchard Street, Johannesburg, and printed in the Union of South Africa by Cape Times 
Limited, Parow, C.P 
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